For Reference 


NOT TO BE TAKEN FROM THIS ROOM 


heed hyn aan 
Seis pibe Ras 


pepe 


os AIBRIS 
unDITSTERES 


SOOO 
Righ Level 
BOOK BINDERY LTD. 
10372 - 60 Ave., Edmonton 


“THE HIGHEST Pee OF 
CRAFTSMANSHIP 


BRUCE PEEL SPECIAL COLLECTIONS LIBRARY 
UNIVERSITY OF ALBERTA LIBRARY 


REQUEST FOR DUPLICATION 


I wish a photocopy of the thesis by 


~ 


haw ) St GEE (author) 


entitled , )? 4 


The copy is for the sole purpose of private scholarly or scientific study 
and research. I will not reproduce, sell or distribute the copy I request, 
and I will not copy any substantial part of it in my own work without per- 
mission of the copyright owner. I understand that the Library performs 

the service of copying at my request, and I assume all copyright responsi- 
bility for the item requested. 


aie | | | 
: tte 
a 
: ’ 


Digitized by the Internet Archive 
In 2023 with funding from 
University of Alberta Library 


https://archive.org/details/Mottus1972 


Ot 
UB. 


1", Me santana nee otbars 
7 


by : 


rr 
‘ 


LEONARY WALDEMAR WORPOS 


- A THESIS 
Ue 


i . 
M; | 
SUBMITTED 1) THE FACULTY OF GRADUATE, STUDIES ABU TES LAR 


i PARTIAL FULFILMENT OF THK REQUIREMENTS Fon Tub DEGREL 


OF DOCTOR OF PHILOSOPHY ws 
; oo 
L i 
jierarieeat oF ,oGLony 
” 
1) 
7. 
i | aL 
“a 
-_ mos, acon : uf) <7 


rae 


oad WeRee i - 


THE UNIVERSITY OF ALBERTA 


DIFFERENTIAL RESPONSES OF CAPTIVE COYOTES 
TO VARIOUS CANID SCENTS 
by 


¢ LEONARD WALDEMAR MOTTUS 


A THESIS 
SUBMITTED TO THE FACULTY OF GRADUATE STUDIES AND RESEARCH 
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE 


OF DOCTOR OF PHILOSOPHY 


DEPARTMENT OF ZOOLOGY 


EDMONTON, ALBERTA 


FALL, 1972 


aTeuel A 

HAIOIA MA BaTGUT2 STAUGAND TO YIMIUDAY SHY HT 

aa Any" AOY STHBMAAIVGAR SOT FO TSK SoUT 
-angoadiitH’s 40 -aer200 10 


YORIOOS AG TaMEHATT 


* RVAIUIA. -AOTHOMEL 
LIBG > , dN 


THE UNIVERSITY OF ALBERTA 


FACULTY OF GRADUATE STUDIES AND RESEARCH 


The undersigned certify that they have read, and recommend 
to the Faculty of Graduate Studies and Research, for acceptance, a 
thesis entitled "Differential Responses of Captive Coyotes to Various 
Canid Scents", submitted by Leonard Waldemar Mottus in partial ful- 


filment of the requirements for the degree of Doctor of Philosophy. 


‘ a3 id 76 ; . | a Pe 
hnomnoos*t ts Ba, Sunil Ge Ie ROY Seer a 
2 ,ooutkIgedon Sot ~duiceael ham eokbuse ateubsw® Yo wahoo ta 3 


=[ut tnioven of wpasom vestshiaW baaaoed yd 


pes co an ae ee ne ae 


ie 


ABSTRACT 


The responses exhibited by 9 coyotes, Canis latrans (Say), to 
various canid scents were studied in controlled laboratory conditions 
over a 13 month period involving 2994 experiments. The test odors used 
were urine and feces from coyotes and domestic dogs (C. familiaris) of 
various age, sex, social status and reproductive condition. 

The coyotes responded differentially to canid odors, with the type, 
and frequency of response being closely associated with the reproductive 
cycle of both sexes. A changing motivation in the animals, and a 
changing odor of eliminations may be involved. 

Urine and fecal odors appear to differ somewhat in the "messages" 
they convey, although both appear to contain information on sex, social 
status and breeding condition. The odor of urine has been interpreted 
as being. "interesting", while fecal odors may be "threatening". 

Captive coyotes scent mark with urine and feces. Urine marking is 
the most frequent, and may function for "self-reassurance" in response 
to a "threatening" odor. Feces marking may be the most important in 
terms of significance to other animals. 

There appeared to be a cyclicity in scent marking that was in phase 
with the reproductive cycle, with a peak in marking frequency during 
the breeding period (late February) and a low in mid-November. Only 
adult males marked during this study, with dominant males marking more 
frequently than subordinate males. 

Body rubbing was interpreted as being "self-marking'', not as scent 


marking per se. Novelty and/or oddity of "interesting" odors may 
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motivate rubbing. 

The problem of individual recognition by odors was discussed. It 
was suggested that in the conditions of the experiment, coyotes do not 
exhibit a recognition response to their own elimination. The concept 


of a "type'' response to a "type" odor was presented. 
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INTRODUCTION 


Olfactory communication through scent marking is generally accepted 
as a social phenomenon of mammals (Ewer, 1968; Ralls, 1971). It has been 
described in a variety of species, ranging through orders such as 
Marsupialia (Ewer, 1968; Kean, 1967), Rodentia (Krames, Carr, and Bergman, 
1969; Ropartz, 1968; Wynne-Edwards, 1962), Artiodactyla (Muller-Schwarze, 
1709; Neal “1959; halle, (971), and +rimates (lwer, 1966: Jolly. 19667. 
In the Carnivora, it has been described in the Felidae (De Leeuw, 1957; 
Schenkel, 1966), Mustelidae (Fibl-Fibesfeldt, 1950; Lockie, 1966), 
Procyonidae (Kaufmann, 1962), Ursidae (Meyer-Holzapfel, 1957), Viverridae 
(Ewer, 1968; Zannier, 1965), and Canidae (Kleiman, 1966; Mech, 1970; 
Scott and Fuller, 1965). However, information about the behavioral 
implications of this method of communication is minimal. 

Several authors have advanced hypotheses on the significance of 
scent marking. Most authors believe that canids can recognize indi- 
vidual odors (Mech, 1970; Scott and Fuller, 1965; Young and Goldman, 
1944). Mech also suggests that wolves (Cants lupus) can determine the 
age of a scent. Lorenz (1954) states that dogs can infer the size of the 
animal from scent marks, while Scott and Fuller (1965) and Beach and 
Gilmore (1949) emphasize the importance of scent in reproduction. The 
function of odors as "general information disseminators" has been 
supported by several authors (Mech, 1970; Schenkel, 1948; Scott and 
Fuller, 1965). There may also be territorial implications in scent mark- 
ing (Kleiman, 1966; Mech, 1970), although some authors disagree (Putter 
and Pimlott, 1968; Scott and Fuller, 1965). Many of these hypotheses, 


however, are based primarily on suppositions, with little or no experi- 
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mental evidence to support them. 

In addition to the fact that we know little about what odors a canid 
can distinguish, two problems complicate the matter even more. Firstly, 
what effect does a scent have on the animal that smells it, and secondly, 
what is the motivation of the marker? Ewer (1968), after summarizing the 
current literature, concluded that the response exhibited by mammals after 
encountering a scent depends on who made the mark, and where it is. The 
odor of the animal's own mark tends to increase confidence or reduce 
tendency to escape, while the response toward a foreign mark depends on 
where it is. If this scent is on the responder's home ground, there is a 
tendency towards increased aggression and readiness to fight. If however, 
the scent is off the responder's home ground, decreased confidence and 
readiness to flee are the result. If this is true, it would aid in 
explaining many of the marking patterns which occur in nature. However, 
it does not solve the problem of the effects that particular scents have 
on the behavior of an animal. 

The motivation of the marker is a problem that is even more obscure. 
Ralls (1971) states that vigorous marking occurs when an animal is moti- 
vated to aggression, but further remarks that little is known about the 
motivation of less vigorous marking. Ewer (1968), however, is more 
cautious. She states that the factors which evoke marking, particularly 
marking that involves more than one source of scent, will "remain beyond 


: * * ° ! 
our microsmic comprehension for some time to come.' 
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DISCUSSION OF AIMS 


Scent marking under natural conditions is frequently observed, but 
rarely understood. Typically, these observations consist of seeing an 
animal approach an object, explore it, and then mark it. The result is 
that the basic characteristics of scent marking, those of morphological 
descriptions and/or environmental aspects, have been relatively well 
investigated. However, it is quite another thing to determine the signifi- 
cance of marking in the life of the species. The primary reasons for 
this are that in field studies, there are many uncontrollable variables, 
and the chance of observing a specific animal under duplicate conditions 
is rare. These reasons necessitate that research on the "why" of scent 
marking must start in a laboratory where experimental conditions can be 
duplicated. The data that are obtained can then be utilized in a field 
study to determine why an animal scent marks. 

This study was undertaken in controlled laboratory conditions to 
survey the responses of captive coyotes to certain canid scents. The 
test odors used were urine and feces from coyotes of various age, sex, 
social status, and reproductive conditions. Since male and female coyotes 
exhibit a seasonal reproductive cycle (Hamlett, 1938), domestic dog 
eliminations were also used to test for seasonal variation in the responses 
exhibited to scents from adult females (estrus and anestrus), and from 
sexually mature males. The domestic dog provided a readily available 
source for these eliminations, since females exhibit estrus in any season 
(Scott and Fuller, 1965), and males do not have a sexual cycle (Fuller and 
Du Buis, 1962). In addition, domestic dog eliminations should also be, at 


least in part, of biological significance to coyotes, since coyote-dog 
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crosses are frequent in nature (Young and Jackson, 1951). For a discus-— 
sion of the possible meanings of dog odors, refer to "Discussion". 
This study was designed, primarily, to examine two questions: 


1. Do coyotes respond differentially to various samples of urine 
and feces? 


2. Is there any association between the scent examined and the response 
(if any) elicited? 


In addition, an attempt was also made to determine if there were any 
behavioral clues exhibited in response to a scent that could give an 
indication of its meaning and/or the motivation of the animals involved. 
This possibility was examined by using the three methods that Ralls (1971, 
p. 447) gives for inferring the motivation of a given act. These are "in 
order of increasing strength: 

1. Fine morphological analysis, whereby one shows that the given act, 

a fragment of a display, is identical to a fragment of another 


display with a known motivation. 


2, COrrelation of the act with stimulus situations which cause a 
known motivational state. 


3. Close temporal association of the act with acts which result from 
a known motivational state." 


By minimizing the territorial components, eliminating the influence 
of other animals, and controlling as many variables as feasible, these 
questions were examined by repeatedly exposing coyotes of known life 
history to various urine and fecal samples. Any consistent deviation in 
the behavior of any of the animals would suggest that the first two 
questions are answerable, and would provide basic information on this mode 
of communication. Inferences on meaning and/or motivation, however, 
should be made with caution, because many of the factors that are normally 
associated with responses to odors were eliminated, or reduced during 


this study. 
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BACKGROUND LNFORMATION ON THE ANIMALS 


The Animals Studied 
This study involved the use of nine coyotes (Fig. 1) held in captivity. 
These animals were obtained from two different litters (1969 and 1970) of 
the same parents, and were born in captivity at the Bio-Science Vivarium, 
6 miles south of Edmonton, Alberta. The animals were removed from the 
parents at 10 days of age and hand-raised. Until weaning at 4 weeks of 


age, they were fed Esbilac, an artificial dog bitch milk. 


Identification of the Animals 
The coyotes utilized were all marked at 11 days of age by cutting a 
notch in a specific location on one of the pinnae. This provided a re- 


liable and rapid means of identification of the animals. 


Housing the Animals 

The coyotes were housed in individual cages in a room located in the 
Bio-Science Building at the University of Alberta, Edmonton, Alberta. 
Six of the cages, measuring 2 by 3 by 6 feet, were constructed with 
Dexion metal frames and l-inch mesh wire, and were elevated 3 feet off 
the floor. The remaining 3 cages were fiber-glass dog cages measuring 
3 by 3 by 3 feet. All of the cages were visually isolated from each 


other. 


The Coyote Groups 


All animals were housed, and tested, individually during this study. 
Intraspecific contact occurred only during regular exercise periods which 
were approximately 2 hours long. There were three or four exercise 


periods a week, depending on which series of experiments was in progress. 
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The composition of the exercise group was the same as the test group (see 
"Description of Scent Experiments"). 
The social status of each animal within each group of animals was 
determined during the exercise periods by examining the general postures 


and patterns associated with rank (Fox, 1969; Fox, 1970). 


Environmental Variables 

The solar photoperiod at Edmonton, Alberta varies during the year 
from approximately 7 hours daylight in December to approximately 17 hours 
in June. The short daylight period during the winter, however, would not 
accommodate my observation schedule. Because of this, the light period 
in the animal quarters ee set to vary in phase with the outside light, 
but with a minimum day of 12 hours and a maximum day of 17 hours. The 
light period in the animal quarters commenced at 0700 hours throughout the 
year. The temperature was maintained at 18-21 C and the relative humidity 


at 50-60% throughout the year. 


Diet and Disease 

The coyotes were fed a mixture of a high-quality dog meal and ground 
horse meat. Equal quantities of each were mixed, soaked with water, and 
frozen in 3-cup packages. Each animal received one of these packages daily, 
at approximately 1600 hours, while in their individual cages. Bones were 
provided for gnawing, and water was constantly available. 

The elevated floors of the cages minimized the risk of disease and 
parasites since elimination fell through the floor. The cages and room 
were cleaned twice daily, at approximately 0800 and 1600 hours. 

Biannual examinations of the feces by the method of Levine et al. 


(1960) for internal parasites were made. The only parasite encountered 
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was Toxascaris leonina, an intestinal roundworm. Only once was the 
parasite load considered heavy enough to de-worm the coyotes with Pipcide, 
an anthelminthic for ascarids. 

All of the animals from the 1969 litter (Fig. 1) were given injec- 
tions for distemper and hepatitis when they were 5 months of age. One 
animal from this litter (coyote L) died as a result of the injections, 
so none of the animals from the 1970 litter were given this injection. 

No problems with distemper or hepatitis were encountered during this 


study. 
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GENERAL EXPERIMENTAL TECHNIQUES 


Technique of Collecting Scent 


Urine and feces from the coyotes were collected once a week by placing 
collecting pans under the slotted floor of the fiber-glass cages. The 
pans were left in the cages overnight, and the samples were collected in 
the morning. The urine and feces were handled in a controlled manner. 

Urine and feces from male dogs and female dogs not in estrus were 
obtained once a week from the Medical Vivarium at Ellerslie, 6 miles 
south of Edmonton, Alberta. Samples from females in estrus were also 
collected from the Medical Vivarium, although the scarcity of these animals 
necessitated gathering a large sample whenever possible, and freezing it 
for future use. Eliminations were obtained from a different animal each 
time they were collected. 

The possibility that diet affects the odor of eliminations was examined 
by changing the diet of the domestic dogs utilized during the ''Series One 
Experiments" (see "Description of Scent Experiments"). The diet was 
rotated between the vivarium diet (dog meal) and the coyote diet (dog 
meal plus horse meat), with the change being made one week before the 
samples were collected. No differences were detected, so future samples 


were taken from dogs maintained on the vivarium diet. 


Basic Experimental Design 


This study involved exposing known coyotes, one at a time, to vari- 
ous canid scents presented one at a time in successive tests, and re- 
cording the responses exhibited. The experiments were conducted in an 
observation room equipped with one-way glass, and the apparatus consisted 


of two metal posts (Fig. 2) and an automatic release cage (Fig. 3). The 
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spatial organization of these is shown in Fig. 4. The metal posts were 
located at sites where the air currents in the room moved from them 
directly to the release cage. 

In all of the scent experiments, one metal post served as the odor 
post, and the other as the control post. The odor post contained the 
test odor which was either a canid elimination or a control. The control 
which occurred at the odor post is called the no-odor post, as opposed to 
the regular control post. 

The posts were constructed of two metal cylinders and a metal base 
(Fig. 2). The inner cylinder was attached to the base, and was designed 
to hold an 8-dram vial containing the test scent. The outer cylinder was 
removable, and functioned to protect the odor source from contamination. 

The automatic release cage (Fig. 3) functioned on a counter-balance 
system. A timer held the door closed, and when released, a weight opened 
the door. This apparatus permitted placing an animal in the test situation, 


and recording its behavior immediately on release. 


Technique of Recording Behavior 


The occurrence and duration of specific behavioral parameters were 
recorded by using a push-button keyboard which activated an Esterline- 
Angus (Model A620X) event recorder (Fig. 5). Each button, or combina- 
tion of buttons represented a specific parameter. One button (no. 20) 
activated a tape recorder which was used to record the occurrence of 
parameters not included in the other 19 buttons. The chart speed of the 
recorder was 3 inches per minute. 

The location of specific behavioral patterns, when recorded, were 


based on the imaginary grid shown in Fig. 4. 
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Technique of Masking Undesirable Odors 

Prior to each experimental period, the observation room was washed 
with a deodorizer-disinfectant solution (3 tablespoons A33 to 1 gallon 
water). The bulk of the solution was then removed with a rubber scraper. 

The effectiveness of this technique for masking undesirable odors was 
examined over the period December 19 to 22, 1969. The test was con- 
ducted in a room at the Bio-Science Vivarium using coyotes I, J, and K 
(Fig. 1). This experiment was designed to investigate two points. 
Firstly, whether or not the technique of scent-masking would eliminate, 
or mask the odor of urine, and secondly, whether or not the residual 
odor of the masking technique would cover an introduced odor. The results 
(Fig. 6) suggest that the experimental technique standardizes the environ- 


mental odors, yet permits the animals to detect introduced odors. 


Testing Procedure 


Before commencing a day of experiments, the metal posts and auto- 
matic release cage were placed in the observation room (Fig. 4), and the 
recording apparatus (Fig. 5) prepared. The vials containing the test 
odors were removed from a refrigerator (maintained at 2 C) and allowed 
to equilibrate with room temperature (18-21 C). A foot-bath containing 
the deodorizer solution used in washing the room was placed outside the 
door to the observation room. Before entering the experimental area, this 
solution was walked through to minimize the placement of odors in the 
room. 

When the animals were carried to the observation area, they were 
placed in individual holding cages outside the observation room. They 


were held in these cages for approximately 30 minutes prior to the start 
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of the experiments. 
The procedure followed for each experiment was regimented, and con- 
sisted of the following steps: 


1. Wash room, posts, and release cage with deodorizer-disinfectant 
solution. 


2. Remove excess solution from floor with rubber scrapper and flush 
drain. 


3. With tongs, place vial containing test odor (randomized) in one of the 
posts (randomized) and remove cap of vial with pliers (tongs and pliers 
kept in deodorizer solution). 

4. With pliers, place protective cover on both posts. 


5. Close front door on release cage and set timer at one minute. 


6. With removable handle, move release cage to door of observation 
room and open rear door of cage. 


7. Leave observation room, get test animal (randomized), and after stepping 
in foot-bath, place animal in release cage through rear door. 


8. With removable handle, move release cage into room and place cage 
in position with rear door against wall. 


9. Reset timer to 30 seconds, leave room, go to upper level of observa- 
tion room and prepare to record behavior of released animal. 


10. After the experiment, remove animal, then remove test odor, and 
start again. 


The first series of experiments (see "Series One Experiments") were 
of 10 minutes duration. Following these experiments, the temporal dis- 
tribution of time spent at the odor post was analysed. The resultant 
data (Fig. 7) indicate a rapid reduction in time at the post during the 
first 5 minutes, after which little contact was made. For this reason, 


all of the later experiments were conducted on a 5 minute time limit. 


Technique of Analysing Data 


The data obtained during the scent experiments were analysed only 


for occurrence, or total duration of a specific act. No attempt was made 
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to do a sequential analysis of patterns within an experiment. The data 
were analysed with the aid of APL\360 computer language. 

The statistical procedures involved in this study are from Steel 
and Torrie (1960), and Sokal and Rohlf (1969). Im all cases, the null 
hypothesis was rejected when the probability level was less than or 
equal to 0.1, although emphasis was placed on those data that were sig- 
nificant at the 5% level of probability. If a test required a set of 
values from a statistical table, the critical values used were at the 5% 


level of probability. 
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DESCRIPTION OF SCENT EXPERIMENTS 


A code will be used to describe the test animals and odors utilized. 
This code will consist of a maximum of three letters and two numbers 
arranged in the following manner: 


Group (G) vs. Non-group (N) 

PuppjotGP)! vs.-sluvenile (J) vs. Adult (A) 
Male (M) vs. Female (F) 

sroup Rank 

Number of Animals in Group 


Cn & to NS 
wr a tat 


With this scheme, Group (G) or Non-group (N) will only be used to 
classify the test odors. Group (G) will refer to the test odors from 
the group of animals being tested in each experiment. Non-group (N) will 
refer to the urine and feces from coyotes outside the test group. 

Puppy (P) will refer to all coyotes prior to the start of the juvenile 
period at 12 weeks of age (Scott and Fuller, 1965). Juvenile (J) will 
refer to males that have not exhibited marking behavior. In this study, 
the males did not scent mark until 12 to 14 months of age. A juvenile 
female is one that has not exhibited estrus. Estrus occurred at 10 
months of age. 

By using this code, coyote J, an adult male that was the subordinate 
animal in a group of three animals, would be represented as AM3-3. If 
coyote J were tested with an odor from coyote M, a juvenile male Chat 
was dominant in a different group of three animals, the odor from coyoLle 


M would be represented as N-JM1-3. 


Series One {xperiments 


The group of animals used in this experiment was: 
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coyote K (AM1-3) 
coyote I (AM2-3) 
coyote J (AM3-3) 


These animals were from the same litter (Fig. 1), and were 14 months 


age when the experiment was started. The test odors used in this 


experiment were urine from: 


a) 


at 


OMS s Coy ION Cn Conor 


coyote K (G~AMI1-3) 
coyote I (G-AM2-3) 
coyote J (G-AM3-3) 
coyote M (N-PM1-3) 
coyote 0 (N-PF2-3) 


coyote N (N-PF3-3) 

male domestic dog 

female domestic dog (anestrus) 
female domestic dog (estrus) 
no odor 


Coyotes M, O, and N were a group of coyotes that were 8 weeks of age 


the start of the experiment. The domestic dogs were all adults, and 


the urine samples were from a different animal each week. The test animals 


had no previous contact with the non-group animals, or with the domestic 


dogs. 


Feces Experiment 


This experiment was the same as the “Urine Experiment", with the 


exception that fecal samples were used. 


Behavior Recorded 


The behavioral parameters recorded during the "Series One Experiments" 


Were’. 


DOWN E 


Active time 

Inactive time 

Olfactory exploration of room during active time . 
Olfactory exploration of room during inactive time | 
Total time at post 

Time rubbing post 


These parameters were recorded in both halves of the room, with one 
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12 
side containing the odor post, the other the control post. In addition, 
the tape recorder was utilized to note urination and defecation sites, as 


well as miscellaneous behavioral patterns. 


Observation Schedule 

The "Urine and Feces Experiments" extended over the period June 22 to 
August 20, 1970. Each animal, in each experiment, was exposed individually 
and successively to the nine odors and the control (no odor) over two 
days. The urine test was run on days 1 and 3, while the feces test was 
run on days 2 and 4. This procedure was repeated for four consecutive 
weeks. After one week with no experiments, another four week test period 
was run. This resulted in a sample size of eight for each animal-scent 


combination. 


Series Two Experiments 


Experiment With K-I-J Subjects (K-I-J Experiment) 


The group of animals used in this experiment was: 


a 


coyote K (AM1-3) 
coyote I (AM2-3) 
3. coyote J (AM3-3) 


ho 


These animals were from the same litter (Fig. 1), and were 17 months 
of age when the experiment was started. ‘lhe test odors used in this 


experiment were: 


1. Urine - coyote K (G-AM1-3) 

2. Feces - 

3. Urine - coyote I (G-AM2-3) 

4, Feces - T 

5. Urine - coyote J (G-AM3-3) 

6. Feces - 3 

7. Urine - male domestic dog 

8. Feces - x 

9. Urine - female domestic dog (anestrus) 
10. Feces - 
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Urine - female domestic dog (estrus) 
Feces - "' 


No odor 


The domestic dogs were all adults, and the eliminations were from a 


different animal each week. 


Lod Lees 


Experiment With M-O-N Subjects (M-O-N Experiment) 


The group of animals used in this experiment was: 
coyote M (JM1-3) 
coyote O (JF2-3) 
coyote N (JF3-3) 


These animals were from the same litter (Fig. 1) and were 5 months 


of age when the experiment was started. The test odors used in this 


experiment were: 


1. Urine - coyote M (G-JM1-3) 

2. Feces - "' 

3; Urine - coyote 0 (G-JF2-3) 

4. Feces - " 

5. Urine - coyote N (G-JF3-3) 

6. Feces - " 

7. Urine - coyote P (N-JM1-3) 

8.. "Keces =. See) 

9. Urine - coyote Q (N-JF2-3) 
LO. *Feces'™— Ys" 
11. Urine - coyote S (N-JF3-3) 

12. *Feces "9" 

13. No odor 

Coyotes P, Q, and S were from the same litter as coyotes M, 0, and N 

(Fig. 1). These two groups of animals were separated at 10 days of age, 


and were maintained as separate groups until this series of experiments 


was completed. 


Ne 


Experiment With P-Q-S Subjects (P-Q-S Experiment) 


The group of animals used in this experiment was: 


coyote P (JM1-3) 
coyote Q (JF2-3) 
coyote § (JF3-3) 
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lhe test odors used in this experiment were: 


1. Urine - coyote P (G-JM1-3) 
2, Fetes ~ ™ 

3. Urine - coyote Q (G-JF2-3) 
4, Feces - " 

5. Urine - coyote S (G-JF3-3) 
6. Feces — 

7. Urine - coyote M (N-JM1-3) 
8. Feces - . 

9. Urine - coyote O (N-JF2-3) 
10. Feces - " 

ll. Urine - coyote N (N-JF3-3) 
la Feces, =" 


13... NO, odor 
The background information on the animals used in this experiment is 


given in the preceding experiment (M-O-N Experiment). 


Behavior Recorded 


The behavioral parameters recorded during the "Series Two Experiments" 


were; 
1. Active time 
2. Inactive time 
3. Olfactory exploration of room during active time 
4. Olfactory exploration of room during inactive time 
Da LObal time at post 
6. Time rubbing post 
7. Time pawing and biting post 

8. Duration of eliminative postures at post 
9. Time gnawing objects in room 

10. Time in release cage 

11. Time playing 


Parameters 1-8 were recorded in both halves of the room, with one 
side containing the odor post, the other the control post. In addition, 
the tape recorder was utilized to note urination and defecation sites, as 


well as miscellaneous behavioral patterns. Parameters 7-11 were not analysed. 


Observation Schedule 
In each of the "Series Two Experiments", 20 of the 39 animal-scent 


combinations were run in the morning of one day, and the remaining 19 
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combinations in the afternoon of the following day. Each animal was tested 
with each scent once a week for two weeks, followed by a week of no experi- 
ments. 

These experiments commenced on September 14, 1970. ‘The "M-O-N Experi- 
ment'' was terminated on February 3, 1971, resulting in a sample size of 
14 for each animal-scent combination. The "K-I-J and P-Q-S Experiments" 


were terminated on February 25, 1971, resulting in a sample size of lob. 


Series Three Experiments 


Experiment With K-I-0-S Subjects (K-I-0-S Experiment) 


The group of animals used in this experiment was: 


coyote K (AM1-4) 
coyote I (AM2-4) 
coyote O (AF3-4) 
coyote S (AF4-4) 


+> CON 


These animals were from two different litters (Fig. 1). Coyotes K 
and I were from one litter, and were always in the same group during this 
study. Coyotes O and S were from a different litter, and were separated 
at 10 days of age. These 4 animals were combined in a group 20 days 
before this experiment was started. At the start of this experiment, 
coyotes K and I were 23 months of age, and coyotes O and S were 11 months 
of age. The test odors used in this experiment were: 


Urine - coyote M (N-JM1-4) 
Feces - % 

Urine - coyote P (N-JM2-4) 
Feces - a 

Urine - coyote Q (N-AF3-4) 
Feces - 

Urine - coyote N (N-AF4-4) 
Feces - 4 

No odor 
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separated into 2 different groups at 
in one group, and coyotes P and Q in 
bined in a group 20 days before this 


animals were 11 months of age at the 


19 
10 days of age. Coyotes M and N were 
another. These 4 animals were com- 
experiment was started. These 


start of this experiment. 


Experiment With M-P-Q-N Subjects (M=P-Q-N Experiment ) 


The group of animals used in this experiment was: 


1. coyote M (JM1-4) 
2,0 Coyote Pa (JIM2—4) 
3. coyote Q (AF3-4) 
4. coyote N (AF4-4) 

The test odors used in this experiment were: 
1. Urine - coyote K (N-AM1-4) 
2. Feces - M 
3. Urine - coyote I (N-AM2-4) 
4. Feces - ¥ 
5. Urine - coyote O (N-AF3-4) 
6. Feces - ss 
7. Urine - coyote S (N-AF4-4) 
8. Feces - - 
9. No’ odor 


The background 


given in the preceding experiment (K- 


Behavior Recorded 


The behavioral parameters recorded during the "Series Three Experiments" 


were: 


lL. Active time 
Bo Moaeeiewyes wine 
3 


information on the coyotes used in this experiment is 


I-O-S Experiment). 


Olfactory exploration of room during active time 
4, Olfactory exploration of room during inactive time 


59. Total time at post 


6. Time rubbing post 

7. Time pawing post 

8. Time biting post 

= tane Wicking post 

10. Time looking at post 

1]. Duration of eliminative postures at post 


Time gnawing objects in room 
Time playing 
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Parameters 5-l1l were recorded for the post classification of: 


. Clean post 

. Post which had been urinated on 

. Post which had been defecated on 

Post which had been rubbed 

. Post which had been exposed to at least two of the preceding 
three patterns 


M&O NPR 


Parameters 1-11 were recorded in both halves of the room, with one 
side containing the odor post, the other the control post. In addition, 
the tape recorder was utilized to note urination and defecation sites, 
as well as miscellaneous behavioral patterns. Parameters 7-13 were not 


analysed. 


Observation Schedule 

In each of the "Series Three Experiments", 18 of the 36 animal-scent 
combinations were run in the morning of one day, and the remaining 18 
combinations in the morning of the third day. The two experiments 
alternated between days 1 and 3, and days 2 and 4. Each animal was 
tested with each scent once a week for two weeks, followed by a week with 
no experiments. 

These experiments commenced on March 30, 1971. The ''M-P-Q-N 
Experiment'’ was terminated on June 11, 1971, resulting in a sample size 
of 8 for each animal-scent combination. The "K-I-O-S Experiment" was 


terminated on July 22, 1971, resulting in a sample size of 12. 
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STATISTICAL ANALYSIS OF RESULTS 


This section will involve the presentation and statistical analysis 
of the data. For the discussion of these results, refer to 'Discussion". 

When applicable, the “rank-underscore" technique (Steel and Torrie, 
1960, p. 109) will be used to illustrate differences in the data. This 
technique (henceforth referred to as RUT) involves ranking the data in 
ascending order from left to right, and underscoring those values which 
are not significantly different from each other. When the RUT is used to 
illustrate differences between animals, the letter and code of each animal 
will be presented. When the differences are between weeks of the experi- 
ment, numbers representing the actual week of the experiment will be used. 
When the differences are between odors, numbers representing specific 
odors will be used, and the RUT illustration will be followed by the 


number-odor code. 


Total Time in Side of Room With Odor Post 

The total time in the side of the room containing the odor post was 
recorded during all of the scent experiments. The resultant data were 
analysed with a three-factor (animal, odor, and week) analysis of variance. 
There was no significant variation in the data from any of the scent 


experiments (Table 1). 


General Activity 


The general activity exhibited by the study animals was recorded 
during all of the scent experiments. This parameter was recorded for 
both sides of the room (odor and control side). The data from each 


experiment on the general activity exhibited on the side of the room 
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Table 1. 
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Total time the study animals spent in the side of the room 
containing the odor post during the various scent experiments. 


Experiment 


Urine 


Feces 
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Coyote 


(AM1-3) 
(AM2-3) 
(AM3-3) 


K (AM1-3) 


(AM2-3) 
(AM3-3) 


(AM1-3) 
(AM2-3) 
(AM3-3) 


(JM1-3) 
(JF2-3) 
(JF3-3) 


(JM1-3) 
(JF2-3) 
(JF3-3) 


(AM1-4) 
(AM2-4) 
(AF3-4) 
(AF4-4) 


(JM1-4) 
(JM2-4) 
(AF3-4) 
(AF4-4) 
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containing the odor post, the side containing the control post, and the 


combined total were analysed with a three-factor (animal, odor, and week) 


analysis of variance. Duncan's New Multiple Range Test (Ps<0.05) was used 


to compare the means of the main effects if there was significant varia- 


ELlOn=in Chesdatar 


For the "Urine Experiment", the analysis of the data on general 


activity indicates that: 


is 


For the odor side of the room, the control side, and the combined 
total, the variance component of the “between-animals" main 
effect (Fig. 8) was significant (P<0.001). The RUT shows: 

I (AM2-3) K (AM1-3) J (AM3-3) 

For the odor side of the room, the variance component of the 
"between-weeks'"’ main effect (Fig. 8) was significant (Ps0.001). 
The RUT shows: 


aes Ol eee Oe 2, 


For the control side of the room, the variance component of the 
"between-weeks'" main effect (Fig. 8) was significant (Ps0.001). 


The RUT shows: 
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For the total activity, the variance component of the "between- 


weeks" main effect (Fig. 8) was significant (Ps0.001). The 
RUT shows: 
Tree wean Ate et) 


For the odor side of the room, the control side, and the combined 
total, there was a significant animal-week interaction (P<s0.001). 


The variation in these data appears to be the result of the high 
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24 
level of activity exhibited by coyote J (AM3-3) during weeks 2-4, 
when coyotes K (AM1-3) and I (AM2-3) showed a decrease in activity 


(Pig. Si). 


For the "Feces Experiment", the analysis of the data on general 


activity indicates that: 


ee 


For the odor side of the room, the control side, and the combined 
total, the variance component of the "between-animals" main effect 
(Fig. 9) was significant (Ps0.001). The RUT shows: 

I (AM2-3) K (AM1-3) J (AM3-3) 

For the odor side of the room, the variance component of the 
“between-weeks" main effect (Fig. 9) was sienifticant (Ps0,025). 
The RUT shows: 
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For the control side of the room, the variance component of the 
"“between-weeks"’ main effect (Fig. 9) was significant (Ps0.025). 
The RUT shows: 
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For the total activity, the variance component of the "between- 
weeks" main effect.(Fig. 9) ,was significant (Ps0.005). ‘The 
KUT shows: 
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For the odor side of the room, the control side, and the combined 
total, there was a significant animal~week interaction (P<0.005, 
0.001, and 0.001, respectively). The variation in these data 


appears to be the result of the increase in activity exhibited by 
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coyote J (AM3-3) during weeks 1-4 (Fig. 9). Coyotes K (AMI-3) 


and T (AM2-3) showed decreasing activity during this time. 


For the “K-I-J, Experiment", the,analysissof,thesdata on, general 


activity indieates=that: 


ike 


For the odor side of the room, the control side, and the com- 
bined total, the variance component of the "between-animals" 
Mainye@fect (Fig. 10) was significant (Ps0.001). The RUT 

shows: 

I (AM2-3) K (AM1-3) J (AM3-3) 

For the odor side of the room, the variance component of the 
"between-weeks" main effect (Fig. 11) was significant (P<0.001). 
The RUT shows: 
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For the control side of the room, the variance component of the 


"between-odors'' main effect (Fig. 10) was significant (P<s0.1). 


The RUT shows: 


4 = Feces - coyote I (G-AM2-3) 
2 = Feces - coyote K (G-AMI1-3) 
10 = Feces - female domestic dog (anestrus) 
13 = No odor 
3 = Urine - coyote I (G-AM2-3) 
7 = Urine - male domestic dog 
6 = Feces - coyote J (G-AM3-3) 
1 = Urine - coyote K (G-AM1-3) 
5 = Urine - coyote J (G-AM3-3) 
12 = Feces — female domestic dog (estrus) 
8 = Feces - male domestic dog 
11 = Urine - female domestic dog (estrus) 
9 = Urine - female domestic dog (anestrus) 


For the control side of the room, the variance component of the 
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26 
“between-weeks" main effect (Fig. 11) was significant (Ps0.001). 
The RUT shows: 
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For the total activity, the variance component of the "between- 


odors" main effect (Fig. 10) was significant (P<0.05). The 


RUT shows: 
Ge AC e asl See aoe cy 3 BOWEL Ora 2-2) 24 
4 = Feces - coyote I (G-AM2-3) 
2 = Feces - coyote K (G-AM1-3) 
12 = Feces - female domestic dog (estrus) 
10 - Feces - female domestic dog (anestrus) 
6 = Feces - coyote J (G-AM3-3) 
3 = Urine - coyote I (G-AM2-3) 
8 = Feces - male domestic dog 
5 = Urine - coyote J (G-AM3-3) 
1 = Urine - coyote K (G-AMI1-3) 
13 = No odor 
7 = Urine - male domestic dog 
ll = Urine - female domestic dog (estrus) 
9 = Urine - female domestic dog (anestrus) 


For the total activity, the variance component of the "between- 
weeks" main effect (Fig. 11) was significant (Ps0.001). The 
RUT shows: 
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For the odor side of the room, the control side, and the com- 
bined total, there was a significant animal-week interaction 
(P<0O.001). The variation in these data appears to be the result 
of the increase in activity exhibited by coyote J (AM3-3) when- 
ever coyotes K (AM1-3) and I (AM2-3) exhibited a decrease in 
activity (Fig. 11). Coyote J showed peaks in activity during 


week 1-3 and 9-12, while coyotes K and I showed peaks in activity 
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during weeks 5-9 and 13-16. 


For the ''M-O-N Experiment" the analysis of the data on general 


activity indicates that: 


ha 


For the odor side of the room, the control side, and the com- 
bined total, the variance component of the "between-animals" 
main effect (Fig. 12) was significant (P<0.001). The RUT 


shows: 


0 (JF2-3) M (JM1-3) N (JF3=3) 


For the odor side of the room, the variance component of the 
"between-weeks" main effect (Fig. 12) was significant (P<0.001). 
The RUT shows: 
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For the control side of the room, the variance component of the 
"between-weeks" main effect (Fig. 12) was significant (P<0.1). 


The RUT shows: 
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For the total activity, the variance component of the "between- 
weeks" main effect (Fig. 12) was significant (P<0.001). The 
RUT shows: 
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For the odor side of the room, the control side, and the combined 
total, there was a significant animal-week interaction (P<0.005, 
0.001, and 0.001, respectively). ‘The variation in these data 
(Fig. 12) appears to be the result of the increased activity 


exhibited by coyote N (JF3~-3) during weeks 11-14. Coyotes M 


roa ax oe sna jostis mien 


coe) Aelia, teh ot 


a1 Jo InBnOgMoD sonKi TRY at (ioox of9 shite baal orl 0 
. (100 O29) anestizagie-asw (61 att) iosiis ntae "edaow-niewred" 
a vawode: Til od 


LS 6 a DEN Se ee eyo 


92 ip Shsuoquwon sonnitsy ois ae a 10. wba ae ohs 108 


(1.029) turobiiagte. eae (1 sgh) 199735 ntsm "“adoow-asewied” 
: fewora TUS oT 


-teewisd' oft lo Inproqmo> sanetsby sii .yiividos Iso ond FoF 
sit .(100,029) Juant?ingte asw (St .gtt) soeNo nive “ales 


oor ns 7 ha hii aa ap ah leben wi 


* % 


-4 


28 
(JM1-3) and O (JF2-3) exhibited a tendency toward a reduction in 
activity as the experiment progressed. 

For the "P-Q-S Experiment", the analysis of the data on general 

activity indicates that: 

1. For the odor side of the room, the control side, and the combined 
total, the variance component of the 'between-animals" main 
effect (Fig. 13) was significant (P<0.001). The RUT shows: 

S (JF3-3) Q (JF2-3) P (JM1-3) 

Z. For the control side of the room, the variance component of the 

"between-weeks" main effect (Fig. 13) was significant (P<0.025). 


The RUT shows: 
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3. For the total activity, the variance component of the "between- 
weeks" main effect (Fig. 13) was significant (P<0.01). The 
RUT shows: 
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4. For the odor side of the room, the control side, and the com- 
bined total, there was a significant animal-week interaction 
(P<0.001). The variation in these data (Fig. 13) appears to be 
the result of the peak in activity exhibited by coyote P (JMI-3) 
during weeks 7-8. Coyote Q (JF2-3) exhibited a tendency toward 
increased activity as the experiment progressed, while coyote 
S (JF3-3) was relatively consistent in her activity, except for 
a slight reduction during weeks 10-12. 


For tne "K-I-O0-S Experiment", the analysis of the data on general 
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activity indicates that: 
1. For the odor side of the room, the control side, and the combined 


'main effect 


total, the variance component of the "between-animals' 
(Fig. 14) was significant (P<0.001). The RUT shows: 
O (AF3-4) S (AF4-4) I (AM2-4) K (AM1-4) 

2. For the odor side of the room, the variance component of the 
between-weeks" main effect (Fig. 15) was significant (P<0.001]). 
The RUT shows: 
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3. For the total activity, the variance component of the ''between- 
weeks'' main effect (Fig. 15) was significant (P<0.001). The RUT 
shows: 
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4. For the odor side of the room, and the total activity, there was 
a significant animal-week interaction (P<0.005). ‘The significant 
Vablation=inethe.total activity appears to be the result of the 
variation in the activity associated with the odor side of the 
room (Fig. 15). Coyote K (AM1-4) exhibited a tendency toward 
increasing activity over time, while coyote 0 (AF3-4) showed a 
relatively consistent level of activity throughout the experiment. 
Coyotes I (AM2-4) and S (AF4-4) exhibited a peak in activity 
during week 3, a low level of activity during week 5, and then a 
relatively consistent increase in activity until the end of the 
experiment . 

For the "M-P-Q-N Experiment", the analysis of the data on general 


activity indicates that: 
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For the odor side of the room, the variance component of the 
“between-animals" main effect (Fig. 16) was significant (P<0.001). 
The RUT shows: 
M (JM1-4) Q (AF3-4) N (AF4-4) P (JM2-4) 
For the odor side of the room, the variance component of the 
"between-weeks" main effect (Fig. 17) was significant (P<0.025). 


The RUT shows: 


For the control side of the room, the variance component of the 
“between-animals" main effect (Fig. 16) was significant (P<0.001). 
The RUT shows: 


Q (AF3-4) MC IMI=4) N (AF4-4) P (JM2-4) 


For the control side of the room, the variance component of the 
"between-odors" main effect (Fig. 16) was significant (P<0.01). 
The RUT shows: 
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2 = Feces - coyote K (N-AM!-4) 
4 = Feces - coyote I (N-AM2-4) 
6 = Feces - coyote O (N-AF3-4) 
9 = No odor 

3 = Urine - coyote I (N-AM2-4) 
8 = Feces - coyote S (N-AF4-4) 
5 = Urine - coyote O (N-AF3-4) 
7 = Urine - coyote S (N-AF4-4) 
1 = Urine - coyote K (N-AM1-4) 


For the total activity, the variance component of the "between- 
animals" main effect (Fig. 16) was significant (Ps0.001). 


The RUT shows: 


M (JMI-4) __Q (AF3-4) oN (AF4-4) Ps (M24) 


For the total activity, the variance component of the "between- 
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odors’ main effect (Fig. 16) was significant (P<0.025). The 
RUT shows: 
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2 = Feces - coyote K (N-AM1-4) 
6 = Feces - coyote O (N-AF3-4) 
3 = Urine - coyote I (N~AM2-4) 
4 = Feces - coyote I (N-AM2-4) 
5 = Urine - coyote O (N-AF3-4) 
8 = Feces - coyote § (N-AF4-4) 
9 = No odor 

1 = Urine - coyote K (N-AM1-4) 
7 = Urine - coyote S (N-AF4-4) 

7. For the odor side of the room, the control side, and the combined 


total, there was a significant animal-week interaction (Ps<s0.001). 
Coyote M (JM1-4) exhibited a tendency toward a higher level of 
activity in the latter half of the experiment, while coyote P 
(JM2-4) showed increased activity during weeks 5 and 8 (Fig. 17). 
Coyote Q (AF3-4) exhibited a peak in activity during weeks 3-4, and 
coyote N (AF4-4) was constant in the level of activity throughout 


the experiment. 


Olfactory Exploration of the Room 


Olfactory exploration of the observation room by the study animals was 
recorded during all of the scent experiments. The recording of this para- 
meter was restricted to olfactory exploration that was directed toward, 
qdidsiwielose proximity to a specific site. esnatiing the ain with the 
head held high and sniffing the experimental posts were not included in 
these data. ‘This pattern was recorded for both sides of the room (odor 
and COMtErON Side). 

The data from each experiment on the olfactory exploration exhibited 


in the side of the room containing the odor post, the side containing the 
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control post, and the combined total were analysed with a three-factor 
(animal, odor, and week) analysis of variance. Duncan's New Multiple 
Range Test (P<0.05) was used to compare the means of the main effects if 
there was significant variation in the data. 
For the "Urine Experiment", the analysis of the data on room explora- 
tion indicates that: 
1. For the total exploration of the room, the variance component of 
the “between-animals" main effect (Fig. 18) was significant 
(P<0.05). The RUT shows: 


J (AM3-3) I (AM2-3) K (AM1-3) 


2. For the total exploration of the room, the variance component of 
the 'between-weeks" main effect (Fig. 18) was significant (Ps0.1). 
The RUT shows: 
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3. For the total exploration of the room, there was a significant 
animal-week interaction (P<0.025). The variation in these data 
appears to be associated with the trend for coyotes K (AM1-3) and 
I (AM2-3) to exhibit a decreasing amount of exploratory behavior 
over time, while coyote J (AM3-3) showed a decrease until week 4, 
an increase in week 5, and a decrease until week 8 (Fig. 18). 

For the ''Feces Experiment", the analysis of the data on room explora- 

tion indicates that: 

1. For the odor side of the room, the variance component of Che 


"between-weeks" main effect (Fig. 19) was significant (P<0.1L). 
The RUT shows: 
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2. For the control side of the room, the variance component of the 
"between-animals" main effect (Fig. 19) was significant (P<0.05). 
The RUT shows: 


J  (AM3-3) K (AM1-3) I (AM2-3) 


Lo 


For the total exploration of the room, the variance component of 
the 'between-animals" main effect (Fig. 19) was significant 
(Ps071). ° The: RUT shows: 


J (AM3-3) I (AM2-3) K (AM1-3) 


4, For the total exploration of the room, the variance component of 
the "between-weeks'' main effect (Fig. 19) was significant (Ps0.05). 
The RUT shows: 
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For the "K-I~J Experiment", the analysis of the data on room explora- 

tion indicates that: 

1. For the odor side of the room, and for the total exploration of 
the room, the variance component of the "between-animals" main 
effect (Fig. 20) was significant (P<0.001). ‘The RUT shows: 

K (AMI-3) e(ANG—3 ae ale GAM2=3) 

2. For the odor side of the room, the variance component of the 
"between-weeks" main effect (Fig. 20) was significant (P<0.001). 
The RUT shows: 
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3. For the control side of the room, the variance component of the 
"between-weeks" main effect (Fig. 20) was significant (P<0.001). 


The RUT shows: 
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For the total exploration of the room, the variance component of 
the "between-weeks" main effect (Fig. 20) was significant (P<0.001). 
The RUT shows: 
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For the odor side of the room, and for the total exploration of 
the room, there was a significant animal-week (esese ein 
(P<0.005 and 0.001, respectively). The variation in the data for 
total exploration may be the result of the variation associated 
with the odor side of the room (Fig. 20). Coyote K (AM1-3) 
exhibited two peaks in the amount of room exploration (weeks 3-5 
and week 14), while coyote I (AM2-3) peaked during weeks 8-9, and 


coyote J (AM3-3) peaked during week 7. 


For the ''M-O-N Experiment", the analysis of the data on room explora- 
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For the odor side of the room, the variance component of the 
"between-animals" main effect (Fig. 21) was significant (P+0.001). 
he RUT shows: 

O (JF2=3)-- M(JMI-3) N (JF3-3) 

For the control side of the room, and for the total exploration 
of the room, the variance component of the 'between-animals" 

main effect (Fig. 21) was significant (Ps0.001). The RUT shows: 
GQe(3F 233) a Mp (JIMIL=3) N (JF3-3) 


For the odor side of the room, the control side, and the combined 
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total, there was a significant animal-week interaction (P<0.001, 
0.01, and 0.001, respectively). Coyote M (JM1-3) exhibited a 
tendency toward more room exploration as the experiment progressed, 
while coyote 0 (JF2-3) exhibited a peak in exploration during 
weeks 3-5. Coyote N (JF3-3) showed two peaks (weeks 6 and 14) in 
the amount of exploration of the room exhibited (Fig. 21). 

For the "P-Q-S Experiment", the analysis of the data on room explora- 
tion indicates that: 
1. For the odor side of the room, the variance component of the 
"between-weeks" main effect (hieus22)* was sienitieant (P=0- 001); 
The RUT shows: 


“ee lees, M2 10 12 8. 13:.6.-9 16). 7, 15 5 14 


2. For the control side of the room, the variance component of the 
"between-animals"' main effect (Fig. 22) was significant (P<0.05). 
The RUT shows: 


PitdMlco ae er Glhiz3)e. 6 (JFo-3) 


3. -For the control side of the room, the variance component of the 
"between-weeks"' main effect (Fig. 22) was significant (P<0.025). 
The RUT shows: 
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4. For the total exploration of the room, the variance component 
of the "between-weeks'' main effect (Fig. 22) was significant 


(P<0.001). The RUT shows: 
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5. For the total exploration of the room, there was a significant 
animal-week interaction (P<0.05). The variation in these data 
(Fig. 22) appears to result from the tendency for coyote Q (JF2-3) 
to exhibit a greater amount of room exploration than coyotes P 
(JM1-3) and S (JF3-3) did during weeks 7-13. Coyotes P and S$ 
showed two peaks (weeks 5-6 and 14-15) in the amount of room 
exploration exhibited. 

For the "K-I-O0-S Experiment", the analysis of the data on room 

exploration indicates that: 

Ll. For the odor side of the room, the variance component of the 
"between-animals" main effect (Fig. 23) was significant (P<0.001). 
The RUT shows: 
K (AM1-4) I (AM2-4) S (AF4-4) O (AF3-4) 

2. For the odor side of the room, the variance component of the 
"between-odors'' main effect (Fig. 23) was significant (P<0.05). 
The RUT shows: 
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9 = No odor 

Z Feces - coyote M (N-JM1-4) 
6 = Feces - coyote Q (N-AF3-4) 
7 = Urine - coyote N (N-AF4-4) 
3 = Urine - coyote P (N-JM2-4) 
4 = Feces - coyote P (N-JM2-4) 
5 = Urine - coyote Q (N-AF3-4) 
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= Urine - coyote (N-JM1-4) 
= Feces - coyote N (N-AF4-4) 


3. For the odor side of the room, the variance component of the 
"between-weeks" main effect (Fig. 24) was significant (P<0.025). 
The RUT shows: 
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4. For the control side of the room, and for the total exploration 
of the room, the variance component of the "between-animals" main 
effect (Fig. 24) was significant (Ps0.001). The RUT shows: 
K (AM1-4) I (AM2-4) S (AF4-4) 0 (AF3-4) 
5. For the control side of the room, the variance component of the 
"between-weeks' main effect (Fig. 24) was significant (P<0.05). 
The RUT shows: 
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6. For the total exploration in the room, the variance component of 
the "between-weeks" main effect (Fig. 24) was significant (P<0.01). 
The RUT shows: 
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7. For the control side of the room, and for the total exploration 
in the room, there was a significant animal-week interaction 
(Ps0.01 and 0.05, respectively). The variation in the data for 
total exploration may be the result of the variation associated 
with the control side of the room (Fig. 24). Coyotes K (AMI-4) 
and I (AM2-4) showed a relatively constant decrease in the amount 
of room exploration exhibited as the experiment progressed, while 
coyote S (AF4-4) exhibited a tendency toward consistency in the 
amount of exploratory behavior. Coyote O (AF3-4) exhibited two 
peaks (weeks 6 and 12) in exploratory behavior. 

For the 'M-P-Q-N Experiment", the analysis of the data on room 

exploration indicates that: 

1. For the odor side of the room, the variance component of the 


"between-animals" main effect (Fig. 25) was significant (P<0.001). 
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The RUT shows: 
M (JM1-4) P (JM2-4) N (AF4-4) Q (AF3-4) 

2. For the control side of the room, and for the total exploration 
in the room, the variance component of the "between-animals" main 
effect (Fig. 25) was significant (Ps0.001). The RUT shows: 

M (JM1-4) P (JM2-4) N (AF4-4) Q (AF3-4) 

3. For the control side of the room, the variance component of the 
"between-weeks" main effect (Fig. 26) was significant (P<0.001). 
The RUT shows: 
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4. For the total exploration in the room, the variance component of 
the 'between-weeks" main effect (Fig. 26) was significant (P<0.001). 
The RUT shows: 
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5. For the total exploration in the room, there was a significant 
animal-week interaction (P<0.001). Coyote M (JM1-4) exhibited a 
relatively constant level of exploratory behavior throughout the 
experiment, while coyote P (JM2-4) exhibited increasing explora- 
tion until week 8, when a low level of room exploration was shown. 
Coyote Q (AF3-4) explored the room frequently, except during 
weeks 1, 5, and 8, while coyote N (AF4-4) exhibited increasing 


exploration throughout the experiment (Fig. 26). 


Hoel Wahine, Ne Experimental Posts 


The total time that each study animal spent at both the odor and 


control post was recorded during all of the scent experiments. The data 
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from each experiment were analysed with a three-factor (animal, odor, and 
week) analysis of variance. Duncan's New Multiple Range Test (P<0.05) 
was used to compare the means of the main effects if there was significant 
variation in the data. 
For the "Urine Experiment", the analysis of the data on total time at 


the posts indicates that: 


1. At the odor post, the variance component of the "between-odors" 


main effect (Fig, 27) was significant (Ps0.001). ‘The RUT shows: 
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= Urine - male domestic dog 

= Urine - female domestic dog (anestrus) 
= Urine - female domestic dog (estrus) 

= Urine - coyote M (N-PM1-3) 

Urine - coyote O (N-PF2-3) 

= Urine - coyote K (G-AMI1-3) 

= Urine ~- coyote I (G-AM2-3) 

= Urine - coyote N (N-PF3-3) 

= No odor 

Urine —- coyote J (G-AM3-3) 
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2. At the odor post, there was a significant animal-odor inter- 
action (P<0.025). ‘This variation may be associated with increased 
time that coyote I (AM2-3) spent at the posts containing urine 
from domestic dogs (Fig. 27). 

3. At the odor post, there was a significant animal-week inter- 
action (P<0.1). Coyote K (AMI1-3) showed a decrease in total time 
at the post until week 4, followed by increased time during weeks 
5-6, and decreased time during weeks 7-8. Coyote I (AM2-3) 
exhibited a relatively consistent decrease in time spent at the 
post as the experiment progressed. Coyote J (AM3-3) exhibited 
an increasing amount of time at the post until week 4, and low 


amounts of time during wecks 5-8 (Fig. 28). 
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4. At the odor post, there was a significant odor-week interaction 


(Ps0.01). The 


data (Fig. 29) suggest that the variation may be 


associated with urine from domestic dogs. 


5. At the control post, the variance component of the "between-weeks" 


main effect (Fig. 28) was significant (Ps0.1). The RUT shows: 
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For the "Feces Experiment", the analysis of the data on total time at 


the posts indicates that: 


1. At the odor post, the variance component of the 'between-odors" 


main effect (Fig. 30) was significant (P<0.001). The RUT shows: 
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action 
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Ue dew D8 9 Ov aout 
Feces - female domestic dog (anestrus) 
Feces —- male domestic dog 
Feces — coyote N (N-PF3-3) 
Feces - coyote O (N-PF2-3) 
Feces - female domestic dog (estrus) 
= Feces - coyote M (N-PM1-3) 
Feces - coyote J (G-AM3-3) 
= Feces - coyote I (G-AM2-3) 
= No odor 
Feces — coyote K (G-AM1-3) 
control post, there was a significant animal-week inter- 
(P<0.005). The variation in these data may be associated 


with the increased amount of time that coyote K (AMI-3) spent at 


the control post during week 2 (Fig. 31). 


For the "K-I-J Experiment", the analysis of the data on total time 


at the posts indicates that: 


1. At the odor post, the variance component of the "between-odors" 


main effect (Fig. 32) was significant (P<0.001). The RUT shows: 
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8 = Feces - male domestic dog 

11 = Urine - female domestic dog (estrus) 

9 = Urine - female domestic dog (anestrus) 
7 = Urine - male domestic dog 

10 = Feces - female domestic dog (anestrus) 
12 = Feces - female domestic dog (estrus) 

5 = Urine - coyote J (G-AM3-3) 

1 = Urine - coyote K (G-AM1-3) 

3 = Urine - coyote I (G-AM2-3) 

6 = Feces - coyote J (G-AM3-3) 

4 = Feces - coyote I (G-AM2-3) 

2 = Feces - coyote K (G-AM1-3) 
13 = No odor 


At the odor post, the variance component of the "between-weeks" 
main effect (Fig. 33) was significant (P<0.025). The RUT shows: 
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At the odor post, there was a significant animal-week interaction 
(P<0.001). Coyotes K (AMI-3) and J (AM3-3) exhibited peaks in Aas 
total time at the odor post during weeks 4-5, 9-10, and 13-14. 
Coyote I (AM2-3), however, exhibited peaks during weeks 3-4 and 
to-16 (Pip. 33). 

At the odor post, there was a significant odor-week interaction 
(P<0.001). The data (Fig. 34) suggest that the variation may be 
associated with urine and feces from domestic dogs. The out- 
standing peaks in total time at the odor post appear to be associ- 
ated with the urine from a male domestic dog during weeks 5-8, 

the feces from a male domestic dog during weeks 15-16, and the 
urine from a female domestic dog (estrus) during weeks 9-10. 

At the control post, the variance component of the 'between- 
animals" main effect (Fig. 33) was significant (P<0.001). The 

RUT shows: 


I (AM2-3) K (AM1-3) J (AM3-3) 
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42 
At the control post, the variance component of the "between-weeks" 
main effect (Fig. 33) was significant (P<0.001). The RUT shows: 
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For the "M-O-N Experiment", the analysis of the data on total time at 


the posts indicates that: 


ites 


At the odor post, the variance component of the 'between-animals" 
main effect (Fig. 35) was significant (Ps0.001). The RUT shows: 
O (JF2-3) M (JM1-3) N (JF3-3) 

At the odor post, the variance component of the "between-odors" 
main effect (Fig. 35) was significant (Ps0.025). The RUT shows: 
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1 = Urine - coyote M (G-JM1-3) 
10 = Feces = coyote Q (N-JF2-3) 
7 = Urine - coyote P (N-JM1-3) 
6 = Feces - coyote N (G-JF3-3) 
3 = Urine - coyote 0 (G-JF2-3) 
4 = Feces - coyote 0 (G-JF2-3) 
12 = Feces - coyote S (N-JF3-3) 
8 = Feces - coyote P (N-JM1-3) 
5 = Urine - coyote N (G-JF3-3) 
11 = Urine - coyote S (N-JF3-3) 
2 = Feces - coyote M (G-JM1-3) 
9 = Urine - coyote Q (N-JF2-3) 
13 - No odor 


At the odor post, the variance component of the 'between-weeks"' 
main effect (Fig. 36) was significant (Ps0.001). The RUT shows: 
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At the odor post, there was a significant animal-week inter- 


action (P<0.025). The data (Fig. 36) suggest that the variation 


ju omta Iggoa no sdeb oz Yo eteyleng”: 44 ce nantsoexd W~-O-i" | ; 


| rea Sabie! sieog od 
“alagine-nsewibd’ eri lo snsnoqmos sonbihev\ads. stnog robo odd 2A L 


awode {Ua aT (100,024) jnsoltingta sw (2t. «gkt) doe2I9 aban 
(E-E8L) W (EAME) M | (ESSE) © 
"eyqbo~4uwied’’ oa to sJignegmos Ssomeizey gia ,J80q Tobo ail aa .S : 
sevodla TUG ad? (280.029) sa6oktingté eaw (ae git) taa%te atsm 
Lo d 3 gl 
. 8 2 8 @ el 
» = aabals » | 
acct 
_ wwe 
im ¥ a f 
‘= pa09T = 6 
~ epost = SI 
on 
or = J = é 
—_ = Jl 
saee = $>.. 
i Ve v 
robe rae - 61 
‘ieswengewied" 4d? Yo JSagncgaios eonslaav siti ,se0g dbo of3 3A .C 
rawbilé TWA on - (100.024) ynsed¥iagka eov (9 .gtH) Josie Aten . 
£ S$ ge be 4 to e th ert - Sa 
’ rs EE TT : —_—— - 


<a0te tae famine sat ttngie & ai 
cea 71 Jebgguva (OE /ntt) wiet 


| ss — ” 


43 
results from the peaks in total time at the odor post that coyotes 
M (JM1-3) and N (JF3-3) exhibited during week 1 and weeks 8-9, 
while coyote 0 (JF2-3) showed a relatively constant decrease in 
post time as the experiment progressed. 

At the odor post, there was a significant odor-week interaction 
(P20,05)e ‘Ihe data (Pic. 3/7) sugcest that this variation results 
from the difference between the greater amount of time spent at 

the post containing urine from coyote O (G-JF2-3) during weeks 1-2, 
as compared with the no-odor post. 

At the control post, the variance component of the "between- 
animals" main effect (Fig. 36) was significant (P<0.1). The 


RUT shows: 


O (JF2-3) M (JM1-3) N (JF3-3) 


At the control post, the variance component of the “between- 
weeks" main effect (Fig. 36) was significant (P<0.001). The 
RUT shows: 
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For the "P-Q-S Experiment", the analysis of the data on total time 


at the posts indicates that: 


sf 


At the odor post, the variance component of the "between-odors" 


main effect (Fig. 38) was significant (P<0.001). The RUT snows: 
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6 = Feces - coyote § (G-JF3-3) 
11 = Urine - coyote N (N-JF3-3) 
4 = Feces - coyote Q (G-JF2-3) 
12 = Feces - coyote N (N-JF3-3) 
10 = Feces - coyote O (N-JF2-3) 
2 = Feces.— coyote P (G-JMI-3) 
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7 = Urine - coyote M (N-JM1-3) 
9 = Urine - coyote 0 (N-JF2-3) 
8 = Feces ~- coyote M (N-JM1-3) 
1 = Urine - coyote P (G-JM1-3) 
5 = Urine - coyote § (G-JF3-3) 
3 = Urine - coyote Q (G-JF2-3) 
13 = No odor 


At the odor post, the variance component of the "between-weeks" 
main effect (Fig. 39) was significant (P<0.001). The RUT shows: 
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At the odor post, there was a significant animal-week interaction 
(Ps0e1)2 The data (Fig. 39) suggest that this variation is the 
result of the increased amount of time that coyote:S (JF3-3) spent 
at the odor post during week 1. 

At the odor post, there was a significant odor-week interaction 
(Ps0.00L). The data (Fig. 40) suggest that ents variation is the 
result of the increased amount of time spent at all of the odor 
posts, except those containing the urine from coyotes P, Q, and § 
(group coyotes) and the no-odor post during weeks 1-2. There was 
also an outstanding peak during weeks 1-2 in time spent at ao. 
post containing urine from coyote 0 (N-JF2-3) 

At the control post, the variance component of the "between-weeks"' 
main effect (Fig. 39) was significant (P<0.001). The RUT shows: 
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For the "K-I-O-S Experiment", the analysis of the data on total time 


at the posts indicates that: 


lB 


At the odor post, the variance component of the "between-animals" 
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main effect (Fig. 41) was significant (PS0.01). The RUT shows: 


I (AM2-4) S (AF4-4) K (AM1-4) O (AF3-4) 


At the odor post, the variance component of the ''between-odors' 


main effect (Fig. 41) was significant (Ps0.01). The RUT shows: 
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(N-JM2-4) 
(N-AF4-4) 


= Feces ~ coyote P 

= Urine - coyote N 

= Feces - coyote Q (N-AF3-4) 
= Urine - coyote M (N-JM1-4) 
= Feces - coyote N (N-AF4-4) 
= Urine - coyote Q (N-AF3-4) 
= Urine - coyote P (N-JM2-4) 
= Feces - coyote M (N-JM1-4) 
= No odor 
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At the odor post, the variance component of the "between-weeks' 


main effect (Fig. 42) was significant (P<0.05). The RUT shows: 
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At the control post, the variance component of the ''between- 
animals" main effect (Fig. 41) was significant (Ps0.025). The 
RUT shows: 

I (AM2-4) S (AF4-4) K (AM1-4) 0 (AF3-4) 

At the control post, the variance component of the "'between- 
weeks" main effect (Fig. 42) was significant (Ps0.001). The 


RU’ shows: 
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For the "M-P-Q-N Experiment", the analysis of the data on total time 


at the posts indicates that: 


he 


At the odor post, the variance component of the "between-animals' 


main effect (Fig. 43) was significant (Ps0.001). The RUT sSiiows: 
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P (JM2-4) Q (AF3-4) M (JM1-4) 


N (AF4-4) 


2. At the odor post, the variance component of the "between-odors" 


main effect (Fig 43) was significant (P<0.1). The RUT shows: 
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= Urine - 
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coyote 
coyote 
coyote 
coyote 
coyote 
coyote 
coyote 
coyote 


HARK OONnNHAR 


1 


(N-AM1-4 ) 
(N-AM2-4 ) 
(N-AF4-4) 
(N-AF3-4) 


-(N-AF3-4) 


(N-AM1-4 ) 
(N-AF4~-4) 
(N-AM2-4) 


3. For the odor and control. posts combined, the variance component 


of the "between-odors" main effect (Fig. 43) was significant 


(P<0.025). The RUT shows: 
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4, At the odor post, the 


main effect (Fig. 44) 
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variance component of the "between-weeks" 


was significant (P<0.001). ‘The RUT shows: 


Body rubbing that was displayed during the scent experiments was 


characterized by the animal alternately sniffing, then rubbing the side 


of its temple, neck, and trunk against a post. 


Occasionally, the animal 
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would fall over on its side and wriggle against the object, sometimes 
turning over onto its back. 

The occurrence and duration of body rubbing was recorded during all 
of the scent experiments. This behavioral pattern was never directed 
toward anything but the posts, and was displayed only by the adult males 
(coyotes K, I, and J). The data from each experiment which used these 
animals were analysed with a three-factor (animal, odor, and week) analysis 
of variance. Duncan's New Multiple Range Test (Ps0.05) was used to 
compare the means of the main effects if there was significant variation 
in the data. 

For the "Urine Experiment'', the analysis of the data on body rubbing 
indicates that: 

1. At the odor post, the variance component of the ''between-animals" 
main effect was not significant. There was, however, a trend for 
high-ranking animals to display a greater amount of body rubbing 
than low-ranking animals (Fig. 45). 

2. At the odor post, the variance component of the ''between-odors" 


main effect (Fig. 45) was significant (P<0.001). The RUT shows: 


Meet 2) SOD AERO oid: 


7 = Urine - male domestic dog 

8 = Urine - female domestic dog (anestrus) 
9 = Urine - female domestic dog (estrus) 

1 = Urine - coyote K (G-AM1-3) 

6 = Urine - coyote N (N-PF3-3) 

5 = Urine - coyote 0 (N-PF2-3) 

3 = Urine - coyote J (G-AM3-3) 

2 = Urine - coyote I (G-AM2-3) 

4 = Urine - coyote M (N-PM1-3) 
10 = No odor 


3. At the odor post, the variance component of the "between-wecks" 
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main effect (Fig. 46) was significant (P<0.001). The RUT shows: 


Cor IION 
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4. At the odor post, the only significant interaction in the data 
was between odors and weeks (P<0.05). The variation in the data 
(Table 2) may have occurred during week 5, when there appears to 
have been a selective increase in the amount of body rubbing 
directed toward the post containing urine from a male domestic dog. 
5. At the control post, the variance component of the "between- 
animals" main effect (Table 3) was significant (P<0.1). The 
RUT shows: 


J (AM3-3) I (AM2-3) K (AM1-3) 


6. At the control post, the variance component of the "'between- 
weeks" main effect (Table 3) was significant (P<0.025). The 


RUT shows: 
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For the "Feces Experiment", the analysis of the data on body rubbing 
indicates that: 

1. At the odor post, the variance component of the "between-animals" 


main effect (Fig. 47) was significant (P<0.025). The RUT shows: 


J (AM3-3) I (AM2-3) K (AM1-3) 


2. At the odor post, the variance component of the 'between-odors" 


main effect (Fig. 47) was significant (?<0.1). The RUT shows: 
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Total amount of body rubbing that coyotes K, I, and J (adult 
males) directed toward the odor post, in relation to the 
various test odors and weeks of the "Urine Experiment", over 


the period June 22 to August 20, 1970. 


Source of Odor 
(Urine) 


Coyote K (G-AMI-3) 
Coyote I (G-AM2-3) 
Coyote J (G-AM3-3) 
Coyote M (N-PM1-3) 
Coyote O (N-PF2-3) 
Coyote N (N-PF3-3) 
Male domestic dog 


Female domestic dog 
(anestrus) 


Female domestic dog 
(estrus) 


No odor 
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Table 3. Total amount of body rubbing that coyotes K, I, and J (adult 
males) directed toward the control post, in relation to the 
week of the "Urine Experiment", over the period June 22 to 
Ausust, 20571970; 


Coyote Body Rubbing (sec) per Week Total 
Tag) Oot” a Oa c/o 2) eS 


K (AM1-3) ibys it Seen) So en) i Za 
I (AM2-3) ine AUT ae Oe ae CF 0 ae eS 7 
J (AM3-3) Ome Us ae ee Ch OREO eee” 2) 0) 


Total 18 i 8) iL 4 0 0 1 28 


51 


8 = Feces - female domestic dog (anestrus) 
7 = Feces ~- male domestic dog 

4 = Feces - coyote M (N-PM1-3) 

6 = Feces - coyote N (N-PF3-3) 

9 = Feces - female domestic dog (estrus) 

3 = Feces ~ coyote J (G-AM3-3) 

10 = No odor 

5 = Feces - coyote O (N-PF2-3) 

1 = Feces - coyote K (G-AM1-3) 

2 = Feces - coyote I (G-AM2-3) 


3. At the odor post, the variance component of the '"between-weeks" 


main effect (Fig. 48) was significant (P<0.01). The RUT shows: 


4. At the odor post, there was a significant animal-week interaction 
(P01) ‘This variation may have resulted from the amount of body 
rubbing that was exhibited by coyote K (AMI-3) during weeks 2-3 
(Table 4). 

5. At the control post, the variance component of the ''between- 
animals" main effect (Table 5) was significant (P<0.1). Only 
coyote K (AM1-3) rubbed the control post. 

6. At the control post, the variance component of the 'between-weeks" 
main effect was significant (P<0.05). This variation resulted 
from the amount of body rubbing that was displayed during week l 
(Table 5). 

7. At the control post, there was a significant animal-week inter- 
action (P<0.01). This variation resulted from the amount of 
rubbing that coyote K (AM1-3) exhibited during week 1 (Table 5). 

For the "K-I-J Experiment", the analysis of the data on body rubbing 

indicates that: 


1. At the odor post, the variance component of the "between-animals" 
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Table 4. Total amount of body rubbing that coyotes K, I, and J (adult 
males) directed toward the odor post, in relation to the week 
of the "Feces Experiment", over the period June 23 to August 


Loo Ore 
Coyote Body Rubbing (sec) per Week {Woy Sey 
UP eT eee oer On eee So 
K (AM1-3) Su) Ss PAO Oe ee 0 Ei) re) 128 
I (AM2-3) 47 0 47 
JACAM3=3) Up Ue Cane. 0; Oe UF 80 0 


Total Sse vAi Oe) Soe ao pS) 
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Table 5. Total amount of body rubbing that coyotes K, I, and J (adult 
males) directed toward the control post, in relation to the 
week of the ''Feces Experiment'', over the period June 23 to 
August 19, 1970. 


Coyote Body Rubbing (sec) per Week Total 
Lee eee 4 3 6 8 

K (AM1-3) Fo he eer Or 1 00 0 Oy 80 18 

I (AM2-3) CeO oO eee Uae Cam nO 0 

J (AM3-3) 0 0 0 0 0 0 0 0) 0 


Total 16 1 0 ite “0 OVE 0 18 
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main effect (Fig. 49) was significant (PS0.001). ‘Ihe RUT shows: 
J (AM3-3) I (AM2-3) K (AM1-3) 

At the odor post, the variance component of the 'between-odors"' 
main effect (Fig. 49) was significant (PS0.001). The RUT shows: 


3 
Pome ee en Lees be LO ed 208s oa 


7 = Urine - male domestic dog 
ll = Urine - female domestic dog (estrus) 

9 = Urine - female domestic dog (anestrus) 
8 = Feces - male domestic dog 
12 = Feces - female domestic dog (estrus) 
10 = Feces —- female domestic dog (anestrus) 
4 = Feces - coyote I (G-AM2-3) 

1 = Urine - coyote K (G-AM1-3) 

3 = Urine - coyote I (G-AM2-3) 

6 = Feces - coyote J (G-AM3-3) 

5 = Urine - coyote J (G-AM3-3) 

2 = Feces - coyote K (G-AM1-3) 
13 = No odor | 


At the odor post, the variance component of the "between-weeks" 
main effect (Fig. 50) was significant (P<s0.001). The RUT shows: 
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At the odor post, there was a significant animal-odor inter- 
rch (Ps0.001). The data (Fig. 49) suggest that the variance 
results from the amount of rubbing ae coyote K (AM1-3) directed 
toward posts containing urine and feces from domestic dogs, 
especially the urine samples. Coyotes I (AM2-3) and J (AM3-3) 
only rubbed the posts containing domestic dog urine. 

At the odor post, there was a significant animal-week interaction 
(P<0.001). The data (Fig. 50) suggest that the variance may be 
the result of coyote K (AM1-3) exhibiting a peak in the amount of 


body rubbing at week 5. Coyotes I (AM2-3) and J (AM3-3), who 
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rarely rubbed, appeared to peak at week 7. 

6. At the odor post, there was a significant odor-week interaction 
(Ps0.001). The data (Fig. 51) suggest that the variance may be 
the result of the late peak in the amount of body rubbing 
associated with the urine from a female domestic dog in heat. 

7. At the control post, the variance component of the "between- 
animals" main effect was significant (P<0.05). Coyote K (AMI-3) 
displayed more body rubbing (23 seconds) than coyotes I (AM2-3) 
or J (AM3-3) (0 seconds). 

For the "K-I-O-S Experiment", the analysis of the data on body 

rubbing indicates that: 

1. At the odor post, the variance component of the '"between-animals" 

main effect was significant (Ps0.001). Coyote K (AM1-4) was the 

only animal to display body rubbing during this experiment (Fig. 
eo). 

2. At the odor post, the variance component of the "between-weeks" 
main effect was significant (P<0.001). The amount of body rubbing 
exhibited during week 1 was significantly different from the 
remaining weeks (Fig. 53). 

3. At the odor post, there was a significant animal-week interaction 
(P<0.001). This variation resulted from the amount of rubbing 
that coyote K (AM1-4) exhibited during week 1 (Fig. 53). 


4. At the control post, no body rubbing was exhibited during this 


experiment. 


Urination 


The urination postures exhibited by the coyotes in this study were 
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identical to those of the domestic dog (Martins and Valle, 1948). 

Newborn puppies of either sex were inconsistent in the urination 
posture displayed, although there was typically a slight abduction of the 
legs. At 3 to 5 weeks of age, characteristic postures appeared. 

The male coyotes, until 12 to 14 months of age, displayed the infan- 
tile male posture of a shallow squat. When mature, the males in this 
study continued displaying the infantile male posture, occasionally rais- 
ing one leg underneath the body. The typical "crooked leg" of a mature 
male was rarely seen, but this was expected since the odor source was a 
horizontal object (Kleiman, 1966). The pattern of juvenile and adult 
females was the same, consisting of a deep squat. 

Micturition during the scent experiments was exhibited primarily by 
coyotes K, I, and J (adult males). These animals were also the only ones 
to direct urine onto either of the posts (Table 6). Because of this, only 
the data on the frequency of urination exhibited by coyotes K, I, and J 
were statistically analysed. The analysis was made with a three-factor 
(animal, odor, and week) analysis of variance, following a square-root 
transformation of the data. Duncan's New Multiple Range Test (P<0.05) 
was used to compare the means of the main effects if there was signifi- 
cant variation in the data. 

For the "Urine Experiment", the analysis of the data on the frequency 
of urination indicates that: 

1. At the odor post, the variance component of the "between-weeks" 

main effect (Figs. 55, 57, and 59) was significant (Ps0.05). 
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Table 6. Urination frequency exhibited by the study animals during the 
various scent experiments. 


Urination Frequency 


Odor Control 

Experiment Coyote Post Post Drain Misc. Total 

K (AM1-3) Lg 12 0 2 

Urine I (AM2-3) 14 8 4 0 2 

(R=80)* J (AM3-3) 14 i 2S 0 ere 
K (AMI-3) 34 16 0 it ou 
Feces I (AM2-3) 20 5 4 uh 30 
(R=80) J (AM3-3) 20 10 20 0 50 
K (AM1-3) 44 27 0 0 . 71 
Gaal atti I (AM2-3) 38 5 0 0 43 
(R=208) J (AM3-3) Jas) 28 Ji) 0 70 
M (JM1-3) 0 0 0 0 0 
M-O-N O (JF2-3) 0 0 0 8 o 
(R=182) N (JF3-3) 0 0 0 0 0 
P (JM1-3) 0 0 0 3 3 
gaa as) Q (JF2-3) 0 0 0 0 0 
(R=208) S (JF3-3) 0 0 0 Ne al 
K (AMI-4) 42 32 J 2 77 
k-1-0-—s I (AM2-4) 13 Z 0 1 lo 
(R=108 ) O (AF3-4) 0 0 0 O 0 
S (AF4-4) 0 0 0 0 O 
M (JM1-4) 0 0 0 0) 0 
=P -O—i P (JM2-4) 0 0 0 0) O 
(R=72) Q (AF3-4) 0 0 0 0 0 
N (AF4-4) 0 0) 0 0 0 


* R = number of tests per animal 
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At the odor post, there was a significant animal-week interaction 
(P<0.05). The variation in these data appears to result from the 
increased frequency of urination exhibited by coyote K (AMI-3) at 
the end of the experiment (Fig. 55). Coyotes I (AM2-3) and J 
(AM3-3) displayed the greatest frequency of urination during week 
3 (Figs. 57 and 59, respectively). 
At the control post, the variance component of the 'between-weeks" 
main effect (Figs. 55, 57, and 59) was significant (P<0.025). The 


RUT shows: 


At the control post, there was a significant animal-week inter- 
action (P<0.025). The variation in these data appears to result 
from the increased frequency of urination exhibited by coyote K 
(AMI1-3) during week 7 (Fig. 55). Coyotes I (AM2-3) and J (AM3-3) 
displayed the greatest frequency of urination during the early 
weeks of the experiment (Figs. 57 and 59, respectively). 

At the drain, the variance component of the "between-animals" 
main effect (Table 6) was significant (P<0.001). The RUT shows: 
K (AM1-3) I (AM2-3) J (AM3-3) 

At the drain, there was a significant animal-week interaction 
(P< 0.005). The variation in these .data,(Figs..55,.5/, and, 59) 
may have resulted from the high frequency of urination 
exhibited by coyote J (AM3-3) during weeks 1-2 (Fig. 59). 

For the total frequency of urination, the variance component 


of the "between-animals" main effect (Table 6) was significant 


(P<0.01). The RUT shows: 
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I (AM2-3) K (AM1-3) J (AM3-3) 
For the total frequency of urination, there was a significant 
animal-week interaction (P<0.01). The variation in these data 
appears to result from the increased frequency of urination 
exhibited by coyote K (AM1-3) at the end of the experiment (Fig. 
55). Coyotes I (AM2-3) and J (AM3-3) displayed the greatest 
frequency of urination during the early weeks of the experiment 


(Figs. 57 and 59, respectively). 


For the "Feces Experiment", the analysis of the data on the frequency 


of urination indicates that: 


dle 


At the odor post, the variance component of the '"between-animals" 
main effect (Table 6) was significant (P<0.025). The RUT shows: 


I (AM2-3) 
J (AM3-3) K (AM1-3) 


At the odor post, the variance component of the 'between-weeks" 
main effect (Figs. 61, 63, and 65) was significant (P<0.005). 


The RUT shows: 


At the odor post, there was a significant animal-week inter- 
action (P<0.005). The variation in these data appears to result 
from the high urination frequency exhibited by coyote K (AMI-3) 
during weeks 6-8 (Fig. 61). Coyote J (AM3-3) (Fig. 65) exhibited 
the greatest urination frequency during week 3, while coyote I 
(AM2-3) (Fig. 63) peaked during weeks 4 and 8. 

At the control post, the variance component of the "between- 


animals" main effect (Table 6) was significant (P<0.05). The 


RUT shows: 
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L (AM2-3) J (AM3-3) K (AM1-3) 


5. At the control post, the variance component of the "between-weeks" 
main effect (Figs. 61, 63, and 65) was significant (P<0.025). 
The RUT shows: 

Re ia 
ILS Loy eye eye ee) 

6. At the control post, there was a significant animal-week inter- 
action (Ps0.1). The variation in these data appears to result 
from the high urination frequency exhibited by coyote K (AMI1-3) 
(Fig. 61) during week 6. Coyotes I (AM2-3) and J (AM3-3) (Figs. 
63 and 65, respectively) displayed the greatest frequency of 
urination during week 3. 

7. At the drain, the variance component of the '"between-animals" 
main effect (Table 6) was significant (P<0.001). The RUT shows: 
K (AM1-3) I (AM2-3) J (AM3-3) 


At the drain, the variance component of the 'between-weeks" main 


co 


effect (Figs. 61, 63, and 65) was significant (PsS0.01). The 


RUT shows: 


9. At the drain, there was a significant animal-week interaction 
(P50. 001). \elhe wariationGinythese data (Figs. 61, 63, and 65) 
may have resulted from the high frequency of urinations exhibited 
by coyote J (AM3-3) during weeks 1-2 (Fiem }65).. 

10. For the total frequency of urination, the variance component of 


the "between-animal" main effect (Table 6) was significant (P<0.025). 
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The RUT shows: 
1 (AM2-3) J (AM3-3) Kk (AM1-3) 
For the total frequency of urination, the variance component of 
the "between-weeks" main effect (Figs. 61, 63, and 65) was signifi- 
Cant. (Ps0..025).. The RUT wshows: 


dire GS hs heed ae See Opa 0 


For the total frequency of urination, there was a significant 
animal-week interaction (P<0.001). The variation in these data 
appears to result from the high frequency of urination exhibited 
by coyote K (AM1-3) (Fig. 61) during week 6. Coyotes I (AM2-3) 
and J (AM3-3) (Figs. 63 and 65, respectively) both exhibited a 


high frequency of urination during week 3. 


For the 'K-I-J Experiment", the analysis of the data on the frequency 


Of Urination. indicates that: 


Le 


At the odor post, the variance component of the '"between-odors" 
main effect (Figs. 66, 68, and 70) was significant (Ps0.005). 
The RUT shows: 
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8 = Feces - male domestic dog 

6 = Feces - coyote J (G-AM3-3) 

3 = Urine - coyote I (G-AM2-3) 
10 = Feces - female domestic dog (anestrus) 
12 = Feces - female domestic dog (estrus) 

1 = Urine - coyote K (G-AM1-3) 

4 = Feces - coyote I (G~AM2-3) 

9 = Urine - female domestic dog (anestrus) 

5 = Urine - coyote J (G-AM3-3) 
11 = Urine - female domestic dog (estrus) 
13 = No odor 

7 = Urine - male domestic dog 

2 = Feces - coyote K (G-AM1-3) 


At the odor post, the variance component of the "between-weeks" 
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main effect (Figs...67, 69, and /1), was significant (Ps0.001),. 
The RUT shows: 
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At the odor post, there was a significant animal-week interaction 
(Ps0.1). The variation in these data appears to be associated with 
week 15, when coyote J (AM3-3) displayed only 1 urination pattern 
(Fig. 71), while coyotes K (AM1-3) and I (AM2-3) were urinating 
frequently (Figs. 67 and 69, respectively). 

At the control post, the variance component of the ''between- 
animals" main effect (Table 6) was significant (P<0.001). The 
RUT shows: 

I (AM2-3) K (AM1-3) J (AM3-3) 

At the control post, the variance component of the '"between-weeks"' 
main effect (Figs. 67, 69, and 71) was significant (P<0.001). 


The RUT shows: 
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At the control post, there was a significant animal-week inter- 
action (P<0.001). The variation in these data appears to result 
from the lack of any urination patterns by coyote I (AM2-3) during 
week 15 (Fig. 69). Both coyotes K (AM1-3) and J (AM3-3) displayed 
a high urination frequency during this week (Figs. 67 and 71, re- 
spectively). 


At the drain, the variance component of the "between-animals" 
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main effect was significant (P<0.001). Only coyote J (AM3-3) 
urinated on the drain during this experiment (Table 6). 

At the drain, the variance component of the "between-weeks" main 
effect was significant (P<s0.01). Week 13 of the experiment was 
associated with more urination patterns than any of the other 
weeks (Fig. 71). 

At the drain, there was a significant animal-week interaction 
(P<0.001). The variation in these data appears to result from 
the high frequency of urination exhibited by coyote J (AM3-3) 
during week 13 (Fig. 71). 

For the total frequency of urination, the variance component of 
the “between-animals"” main effect (Table 6) was significant 

(P20 1025) alhel RUT ‘shows: 

I (AM2-3) J (AM3-3) K (AM1-3) 

For the total frequency of urination, the variance component of 
the "between-weeks'" main effect (Figs. 67, 69, and 71) was signifi- 


cant (P<0.001).. The RUT shows: 


Dy ARG Ae eR SiG TAbee eM RS SUE Pan Sap S wm ni oyer les 


For the total frequency of urination, there was a significant 
animal-week interaction (PS0.025). The variation in these data 
appears to result from the low frequency of urination displayed 

by coyote I (AM2-3) during weeks 13-14 (Fig. 69). During weeks 
13-14, both coyotes K (AM1-3) and J (AM3-3) exhibited a high urina- 


tion frequency (Fig. 67 and 71, respectively). 


For the 'K-I-0-S Experiment", the analysis of the data on the frequency 
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of urination exhibited by coyotes K and I indicates that: 

1. At the odor post and the control post, the variance component of 
the "between-animals" main effect was significant (P<0.001). 
Coyote K (AM1-4) displayed more urination patterns than coyote I 
(AM2-4) (Table 6). 

2. At the control post, the variance component of the 'between-weeks" 
main effect (Figs. 73 and 75) was significant (Ps0,025), The RUT 


shows: 


3. At the control post, there was a significant animal-week inter- 
action (P<0.005). The variation in these data appears to result 
from the high frequency of urination exhibited by coyote K (AMI-4) 
during weeks 1-4 (Fig. 73). The 2 times that coyote I (AM2-4) 
urinated on the control post occurred during weeks 8 and 10 (Fig. 
150¢ 

4, For the total frequency of urination, the variance component of 
the 'between-animals" main effect was significant (P<0.001). 
Coyote K (AM1-4) displayed more urination patterns than coyote I 


(AM2-4) (Table 6). 


befecation 


The defecation patterns of all the coyotes used in this study were 
identical. ‘Ihe posture was characterized by a deep squat, tail root 


raised, and back slightly hunched. 


The data on the occurrence of a defecation pattern were analysed for 


the animals in the various scent experiments where the pattern was 
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displayed (Table 7). Cochran's Q-lest was used to determine if there was 
any association between the test odor and the display of a defecation 
pattern. A runs test for dichotomized data (P<0.05) was made to determine 
if the animals defecated in a random fashion over the weeks of the experi- 
ments. Fisher's Exact Test was used to test for differences in the defe- 
cation frequency between animals. 

For the ''Feces Experiment", the analysis of the data on the frequency 

of defecation indicates that: 

1. ‘The data for the "“between-weeks" analysis were insufficient to 
demonstrate any trends in the defecation frequency for coyotes I 
(AM2-3) and J (AM3-3) (Figs. 63 and 65, respectively). Coyote K 
(AM1-3), however, exhibited an increase in the occurrence of 
defecation toward the end of the experiment (Fig. 61). 

For the "K-I-J Experiment", the analysis of the data on the frequency 

of defecation indicates that: 

1. Coyote J (AM3-3) displayed more defecation patterns than coyote I 
(AM2-3) (PS0.07). Coyote K (AM1-3) was statistically similar to 
coyotes I and J in the defecation frequency (Table 7). 

Za, Coyotes kk, Sand J (Figs. “67, 695 and 71, respectively) "all. 
exhibited randomness in the occurrence of defecation patterns, in 
relation to the week of the experiment. 

For the "P-Q-S Experiment", the analysis of the data on the frequency 

of defecation indicates that: 

1. Coyote P (JM1-3) displayed more defecation patterns than coyote § 
(JF3-3) (P<0.04). Coyote Q (JF2-3) was statistically similar to 
coyotes P and S$ in the defecation frequency (Table 7). 


2. Coyote P (JM1-3) exhibited non-randomness in the occurrence of 
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Defecation frequency exhibited by the study animals during the 


various scent experiments. 


Coyote 


(AM1-3) 
(AM2-3) 
(AM3-3) 


(AM1-3) 
(AM2-3) 
(AM3-3) 


(AM1-3) 
(AM2-3) 
(AM3-3) 


(JM1-3) 
(JF2=3) 
(JF3-3) 


(JM1-3) 
(JF2-3) 
(JF3-3) 


(AM1-4) 
(AM2-4) 
(AF3-4) 
(AF4-4) 


(JM1-4) 
(JM2-4) 
(AF3-4) 
(AF4-4) 
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67 
defecation patterns, in relation to the week of the experiment 
(Table 8). This deviation from randomness probably occurred during 
weeks 6-11, when a pattern was displayed every week. Coyote Q 
(JF2-3) exhibited randomness in its defecation frequency. Coyote § 
(JF3-3) defecated only once, so no trends could be tested for. 

For the "K-I-0-S Experiment", the analysis of the data on the frequency 

of defecation indicates that: 

1. Coyote K (AM1-4) exhibited more defecation patterns (PS0.005) than 
coyote I (AM2-4) (Table 7). Coyote I exhibited more defecation 
patterns than coyotes O (AF3-4) and S (AF4-4) (PS0.04). Coyotes 
O and S never defecated during this experiment. 

2. Coyote K (AM1-4) defecated during every week of this experiment 
(Fig. 73). Coyote I (AM2-4) exhibited non-randomness in the 
occurrence of a defecation pattern by defecating during the last 
5 weeks of the experiment (Fig. 75). 

For the "M-P-Q-N Experiment", the analysis of the data on the frequency 

of defecation indicates that: 

1. Coyote P (JM2-4) exhibited more defecation patterns (PS0.03) 
than coyotes M (JM1-4), Q (AF3-4), and N (AF4-4) (Table 7). 

Coyotes M, Q, and N never defecated during this experiment. 

2. Coyote P (JM2-4) displayed randomness in the occurrence of defeca~ 
tion patterns, in relation to the week of the experiment (Table 38). 

Defecation patterns that were directed toward either the odor post 

or the control post were only exhibited by coyotes K and I, both adult 
males (fable 9). There are no significant differences in these data, 
although there was a trend for coyote K to defecate on a post more than 


coyote I did. There was also a trend for more defecation patterns to be 
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associated with urine odors than with fecal odors. 
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DISCUSSION 


The use of eliminations from domestic dogs warrants some explanation 
before commencing the discussion. 

Eliminations from domestic dogs were used to test for possible 
seasonal variation in the responses of coyotes to odors without a seasonal 
component (see "Discussion of Aims''). Some caution, however, must be 
exercised when attempting to interpret response differences to coyote and 
dog scents, since dog odors may convey meanings not present in coyote 
odors (e.g. oddity of a different species). The novelty of the dog odors 
must also be considered, since the eliminations were obtained from a 
different animal each week. However, the various dog odors should all 
convey the "different meaning", so comparisons may be made within the dog 
odor category. 

This study was not designed to determine how coyotes respond to odors 
from domestic dogs, bit rather to determine if coyotes respond in a cyclic 
and differential manner to various types of elimination. 

This discussion will be restricted to those data that are directly 
applicable to the original questions this study was designed to answer 
(see p. 4). The volume of the data prohibits a more detailed analysis 


at this time. 


General Behavior 

The general behavior parameters recorded during this study were the 
total time spent near and at the experimental posts, general activity, 
and olfactory exploration of the room. These parameters were recorded 


during all of the scent experiments. 
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The total time spent in the side of the room containing the odor post 
was recorded to determine if any overt approach or avoidance reactions 
were elicited by the test odors. No significant differences were demon- 
strated, suggesting that an equal amount of time was spent in both sides 
of the room, and that any increase in time spent performing one kind of 
behavior (primary effect) may result in a time decrease in other behaviors 
(secondary effects). The possibility that a secondary effect could be 
misinterpreted as a primary effect was considered during this analysis. 

A relationship between general activity and the test odors was 
exhibited only during the "K-I-J and M-P-Q-N Experiments". In the 
"K-I-J Experiment", the variance component of the "between-odors" main 
effect was significant for the control side of the room (P<0.1), and for 
the total room (P<0.05), but not for the odor side. The greater varia- 
tion in the data for the total room suggests the variation for each side 
are additive, so this discussion will be restricted to the data for the 
total room. These data suggest that there was increased activity associated 
with the fecal odors, and/or decreased activity associated with urine 
odors, especially domestic dog urine. These differences, however, may 
have resulted from less time being available for general activity. If 
much time was spent at the posts, less time would be available for the 
animal to be active. This does not appear to be the case, since differ- 
ences in activity were not exhibited in experiments in which a greater or 
equal amount of time was spent at the posts. Also, the fecal samples from 
domestic dogs were associated with both increased activity and increased 
time at the posts. The differences in the data are probably associated 
with increased activity when exposed to fecal odors. The low level of 


activity associated with the no-odor tests supports this conclusion. 
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If increased activity indicates increased "restlessness", then the 
adult male coyotes appeared to become "restless" when exposed to fecal 
odors during the "K-I-J Experiment" (autumn to mid-winter). Since these 
animals did not exhibit an association between activity and odors during 
any other time of the year, this seasonal increase suggests a change in 
either the motivation of the animals, or in the fecal odors, or both. 
Probably, both were involved, The animals may have been motivated toward 
aggression, since increases in activity may be associated with a decrease 
in threshold for aggressive behavior, as Archer (1968) suggests may occur 
in mice, Mus musculus. Also, androgens increase readiness of mice to 
engage in aggressive acts (Beeman, 1947), and the androgen level in male 
coyotes probably increases until mid-winter (see p. 81). The odor of the 
feces may also have changed, since the anal glands, which may impart an 
odor to feces (Hesterman and Mykytowycz, 1968; Scott and Fuller, 1965), 
may increase in size and secretory activity when the androgen level is 
increased, as has been shown in lagomorphs (Mykytowycz, 1966). However, 
the changing motivation may contribute more to the differences in the 
data than the changing odors do, because during the "Urine and Feces 
Experiments'' in the summer, no activity-odor differences were detected 
using fecal samples from sexually mature dogs. 

In the "M-P-Q-N Experiment", the variance component of the "between- 
odors" main effect was significant for the control side of the room 
(P<0.01), and for the total room (P<0.025), but not for the odor side. 
The greater variation in the data for the control side suggests the 


differences for the total room resulted from the differences on the 


Lie i a 2 ee 


et 


ois nasi “anenaselsesx" beesexont satenibnl ytivisos besessiont le 
desi? o4 bseogxs nadw “2eoltaor” omoned 0% borseqqs asioyoo siam stub 
seed sonte .(193ntw-bim oJ smuydue) “sheaitrogel t-I-2" sd3 gatiwbh exobo- 
gnitzub eyobo bos yiivisos seswied notasisoaes ns ttdinxs jon bth eae 
ni oansio 8 atesgguve sesatoot Ienocses2 aids ,resy edd to ombs 1ssi30 yas 
.fdtod 10 ,2robo {[so92 sit ot to ,elsmins sd? io mokssyitom 9d3 redste 
brewod bejavitom nssd svsid yam elsmins sil .beviovnt si1sw diod vidadors 
gasexo9b 6 clttw betstooses ed vam yiivitos ni ssesstomi conte ,noLeassiggs 
Iunno vem etesggue (8801) xero1A as ,roiveded svieestggs yo? blodes1d3 alt 
oj 2atm to ezonibsey sesexont ensgotbns ,osiA .oinogum ash ,sotm at 
sism mi Level nagorbosn sda bose , (VARI emo 4) 2t3os ov ieestggs al sgagns 
ofa Yo xobo efT . (18 .q 992) t93Hmlw-bim [fav eseasisnt videdorg estoyos 
ap jzequit yam doliw ,ebasig isns 22 sonke .bagnsrio over opis vem. 29097 
~(28@L ,z9livI bas ttoo2 ;88CL .~soywodyyM bas asoris2asH) ssost 03 robo 
ai [evel nsgovbns edt sew yiivitoes yroje1ssa bas esta mi sesetont ean 
gtavewoH .(d0@L .soywosytyM) andqromogel oi mwode need asd as -bsasstont 
eft mit asonsrotith sit of stom studtijmos ysm notsaviton gnigasds 93 
29989 bag snix" of2 gariztub seusosd .ob exobo gnigassdo sd? asda pout, 
bsdoedeb sew evonotsiitbh aobo-ysivisos on ,tomme sda nt “etoomtreqxd 
.egob stuism ylisuxee mort aelqmse Isost gateu 

-neswied" s3 lo Insnogmos sonsiisy sda ,"3nembisqxh Vi-0-9-4" off2 al 
moot 93 to sbie Loxranoo oft 10% ansotiingiea asw gaslis niem “axobo 
-Sbte toho of9 xoi jon sud ,(¢£0.029) moot Isto od 103 baa , (10.0249) | 
ot adeeggue sbie [oxinoo 342 102 sisb sis mt solistrsv 194se1g SAT 


oi3 no weonstsiitb si3 moti bstiuest moor Intod sd3 yo} esonaeye?tib 


~ 


74 
control side, so this discussion will be restricted to the data from the 
control side, These data suggest that increased activity was associated 
with the feces of coyote K, a dominant adult male. This greater activity 
appears to be an increase, not just a shift between sides, since a com- 
pensatory decrease in activity was not exhibited on the odor side of the 
room. These data, then, suggest that when juvenile males and adult 
females were exposed to the fecal odor of a dominant adult male, their 
activity increased in the opposite side of the room. This could indicate 
an avoidance reaction. If, as Skirrow (1969) suggests, an animal avoids 
a scent post by retreating to an area of lower marking frequency, an 
exclusive area may be maintained. Since coyotes are slightly gregarious 
in winter (Ozoga and Harger, 1966), and this experiment was run in the 
spring, an avoidance reaction to a dominant, adult male's feces could 
function as a dispersal mechanism. 

A relationship between the test odors and olfactory exploration of the 
room was exhibited only during the "K~I-O-S Experiment". The variance com- 
ponent of the "between-odors" main effect was significant (P<0.05), result- 
ing from an increased amount of room exploration associated with the no-odor 
post on the odor side of the room. This difference may have occurred 
by chance, since an increase in exploration was not shown on the control 
side of the room. Therefore, the amount of olfactory exploration of the 
room does not appear to be associated with the test odors in any of the 
experiments. Since the test odors included a control (no odor), this 
lack of differences in room exploration suggests that the coyotes did 
not develop an odor "expectation". These data also indicate that none 
of the odors motivated the coyotes to exhibit fear-induced exploration 


(Nalliday, 1966), suggesting that "fear" of the odors, if any, is 
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During the "Urine Experiment", there was a significant animal-odor 
interaction (P<0.025), and a significant odor-week interaction (P<0.01), 
in the total time spent at the odor posts. Neither of these interactions 
were significant in the ''Feces Experiment", suggesting less variation 
between test animals, and between weeks in the response to fecal odors 
than to urine odors. Korytin (1970) reported that the common fox 
(Vulpes vulpes), blue fox (Alopex beringensts), and domestic dog exhibit 
less variability in the reaction to biological odors (mink's musk and 
meat decomposition products) than to indifferent odors (anise oil and 
valerian oil). This suggests that in this experimental situation, specific 
fecal odors may have a general importance to all of the test animals, 
while specific urine odors may be important to individual animals. 

In both the "Urine and Feces Experiment", the variance component of 
the 'between-odors'" main effect was significant (Ps0.001) for the total 
time spent at the odor post. Since these experiments were identical 
except for the kind of elimination, the data for the test odors from 
both experiments will be analysed together, rather than considering them 
as two separate experiments. When the data were analysed with Duncan's 
New Multiple Range Test (P<s0.05), the differences in the data (Table 10) 
suggest that most time was spent with the feces from a female domestic 
dog (anestrus). The urine from a male domestic dog received the second 
greatest amount of attention. Beyond this, the remaining elimination 
samples from the domestic dogs, and feces in general, all received more 
attention than coyote urine. 

During the ''K-I-J Experiment", most time was spent at the post con- 


taining feces from a male domestic dog, followed by urine from female 
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Table 10. Differences between odors in the total time that coyotes K, I, 
and J (adult males) spent at the test odors used in the "Urine 
and Feces Experiments" (combined analysis), over the period 
June 22 to August 20, 1970. Any two values not included with 
the same vertical line are significantly different (P<U.05). 
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Feces - Coyote N (N-PF3-3) PAE 
Feces - Female Domestic Dog (estrus) 22 
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(estrus and anestrus) domestic dogs. All domestic dog samples received 
more attention than samples taken from the test group. There was also a 
significant odor-week interaction (P<0.001) during this experiment, 
probably resulting from the increased time spent at the feces from a male 
domestic dog, and at the urine from a female domestic dog (estrus), toward 
the end of the experiment (Fig. 34). 

The data from those experiments in which eliminations from domestic 
dogs were used ("Urine, Feces, and K-I-J Experiments") suggest that during 
the summer. ("Urine and Feces Experiments"), the adult males were most 
"interested" in the feces from an anestrus female, followed by the urine 
from a male. As the breeding season approached (late '"'K-I-J Experiment"), 
eee ece! appeared to shift to the feces from a male, and the urine 
from an estrus female. The response to estrus urine was expected, since 
this has been demonstrated with domestic dogs (Beach and Gilmore, 1949). 
The "interest'' in anestrus female feces during the summer may be associated 
with finding a mate, because the coyote "family" which travels together in 
winter breaks up in spring (Murie, 1940), at which time lone males may 
seek a mate, since coyotes normally travel in pairs (Wolfram, 1964). The 
apparent change of "interest" in male elimination from urine in summer to 
feces in winter may be associated with a changing fecal odor (see p. 73). 

For the total time spent at the odor post during both the ''M-O-N and 
P--Q-S Experiments", the variance component of the "between-odors" main 
effect was significant (Ps0.025 and 0.001, respectively). Since the 
experiments were designed as mirror-images of each other, and no animal- 
odor interaction was shown in either experiment, the data from both 
experiments on total time spent at the odor post during weeks !-14 (R=14 


for M-O-N and 16 for P-Q-S) were combined. The data were combined on the 
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basis of the response toward the odors from individual animals, rather 
than on a group versus non-group basis. For a discussion of the reason 
for this procedure, refer to "Individual Recognition by Urine and Fecal 
Odors". 

The data from the combined analysis of the '"M-O-N and P-Q-S Experi- 
ments'' (Table 11) suggests that most "interest" was associated with 
female feces. The responses to fecal odors in general appear to show less 
variability than the responses to urine odors. Similar results were 
previously discussed in connection with the "Urine and Feces Experiments" 
(see p. 75). 

In the "K-I-O0-S Experiment", the variance component of the ''between- 
odors" main effect was significant (P<0.01) for the total time spent at 
the odor post. There was no Bente icant animal-odor, or odor-week inter- 
action. The greatest amount of time was spent at the post containing the 
feces from coyote P (N-JM2-4). Although there was no significant animal- 
odor interaction, Fig. 41 indicates that coyotes 0 (AF3-4) and S (AF4-4) 
spent more time at the fecal odor from coyote P than coyotes K (AM1-4) 
and I (AM2-4) did. This suggests that, in the spring, adult females may 
be "interested" in juvenile males that are close to them in social status. 

In the '"M-P-Q-N Experiment'', the variance component of the "between- 
odors" main effect was significant for the total time spent at the odor 
post (P<0.1), and for the total time spent at both posts (P<0.025), but 
not for the control post. The greater variation in the data for both 
posts suggests the variation for each post are additive, so this dis- 
cussion will be restricted to the data on the total time spent at both 
posts combined. There was no animal-odor, or odor-week interaction during 


this experiment. The greatest amount of time was spent at the posts when 
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Table 11. Differences between odors in the total time that coyotes M, O 
N, P, 9, and S spent at the test odors used in the "M-O-N and 
P-Q-S Experiments" (combined analysis), over the period 
September 15, 1970 to February 3, 1971. Any two times not 
included with the same vertical line are significantly differ- 
ent (P<0.05). 


> 


Test Odor Mean 
Time 
Male Female (sec) 
At 
Urine Feces Urine Feces Post 


§-3% 1653 


Q-2 15. 


~s 


N=3 La 


0-2 14. 


it 
o 
E 


rd = 
| | 
- re 
T 
re 
je «i 
ine) Go 
im _ ke Fae Fa 
ho Js > JES & 
‘ ~S © be Nn Or (ee) 
SS NE a ES BT TE REE 
ee 


t 


* Letter = coyote that contributed test odor 
Number rank of coyote within own group 


Ml 


*k No odor 


80 
the test odor was urine from coyote K (N-AM1-4), while the least amount 
of time was associated with the urine from coyote I (N-AM2-4) (Fig. 43). 
In other words, in the spring, both juvenile males and adult females were 
more "interested" in urine from a dominant adult male than in urine from 
a subordinate adult male. Since these animals displayed increased 
activity away from (avoided) the feces of the same dominant adult male 
(see p. 74), it may be that odors from urine and feces of a specific 
animal convey two different meanings. However, the time spent at the odor 
may have been, at least in part, fear-induced exploration (Halliday, 
1966), which would suggest similar meanings in urine and feces, but more 


intense in feces. 


Possible Scent Marking and Related Behavior 


Scent marking in the family Canidae has been defined by Kleiman (1966, 
p. 167) as "urination, defecation, or rubbing of certain areas of the body 
which is (1) oriented to specific objects, (2) elicited by familiar con- 
spicuous landmarks and novel objects or odors, and (3) repeated frequently 
on the same object'’. This discussion will be limited to coyotes K, I, and 
J (adult males), as they were the only ones that displayed scent marking, 
according to Kleiman's criteria. 

In addition to body rubbing, urination, and defecation, the behavioral 
patterns of scratching the substrate after elimination and dragging the 
anal region will also be considered. These patterns may be involved in, 


or at least related to, scent marking in canids. 


Body Rubbing 


Body rubbing is a well known behavioral pattern in canids (Mech, 1970; 


Van Wormer, 1964). Kleiman (1966) believes that it is a method of scent 
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marking, although, as she states, most authors do not. Van Wormer (1964) 
states that coyotes "like" to roll on strong odors, while Fuller and 
Du Buis (1962) report that dogs occasionally roll on exotic odors, but 
more often urinate on or near them. 

During this study, there was a positive correlation between the amount 
of body rubbing displayed and the social status of the adult males. 

Since Ralls (1971) states that dominant individuals tend to exhibit the 
greatest frequency of marking, this supports Kleiman'’s (1966) opinion that 
body rubbing is a method of scent marking. However, Ewer (1968) states 
that mammals which scent mark by rubbing have specialized glands for the 
deposition of scent, and Hildebrand (1952) reports that members of the 
family Canidae do not have scent glands on the trunk of their bodies. This 
suggests that body rubbing may not be involved in scent marking, contrary 
to the opinion of Kleiman (1966). This contradiction in the possible 
functional significance of body rubbing may be resolved by examining the 
temporal distribution of this pattern, since marking behavior in the male 
Mongolian gerbil (Meriones ungutculatus) is androgen dependent (Thiessen, 
Friend, and Lindzey, 1968), and coyotes exhibit a sexual cycle (Hamlett, 
1938) which should be accompanied by a testosterone cycle. 

The reproductive cycle of male coyotes is characterized by changes in 
the size of the testes, and in the amount of spermatogonial activity 
(Hamlett, 1938). Hamlett states that the testes show the greatest size 
and activity during the breeding season in late February, after which they 
regress, reaching their lowest level of activity in October. There may 
be a difference of a month between animals in the timing of this cycle. 

He does not comment on the activity of the interstitial cells, the source 


of androgen (Hoar, 1966), but it seems probable that the activity of these 
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cells would coincide with the testicular cycle. 

During the "Urine and Feces Experiments", there was much rubbing dis- 
played during the first 2 weeks, but little rubbing in the latter part of 
the experiments (Figs. 46 and 48, respectively). A small peak of rubbing 
was also observed during the first week of the "K-I-O-S Experiment” (Fig. 
53). However, during the 'K-I-J Experiment", coyote K (AM1-3) displayed 
a peak in body rubbing during week 5 (late October), while coyotes I 
(AM2-3) and J (AM3-3) peaked during week 7 (mid-November) (Fig. 50). 

The temporal delay in the peaks of body rubbing during the "K-I-J 
Experiment" suggests a relationship between body rubbing and the androgen 
cycle previously discussed. This possibility is supported by the greater 
amount of rubbing exhibited by the higher ranking males, since males that 
are high in social status may also have high levels of testosterone (Ralls, 
1971). The amount of rubbing, however, does not appear to be directly 
correlated with the amount of testosterone since little rubbing occurred 
near the breeding season. Perhaps a critical level of testosterone is 
required before adult males find certain odors "interesting" enough to 
rub. Weekly exposures to “interesting'' odors appear to result in a re- 
sponse decrement (Figs. 46, 48, and 50). 

The odors that were rubbed were primarily those from domestic dogs. 

A combined analysis of the "Urine and Feces Experiments" (see p. 75) was 
run using Duncan's New Multiple Range Test (P<0.05). The only significant 
difference in these data was the greater amount of body rubbing associated 
with urine from male domestic dogs. During the '"K-I-J Experiment", most 
rubbing was again associated with urine from male domestic dogs, followed 
by female urine (estrus and anestrus). The response toward the estrus 


urine occurred later in the experiment (Fig. 51), suggesting that males 
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83 
would be close to maturity before they find estrus urine “interesting" 
enough to rub. Again, weekly exposures resulted in a response decrement. 

In this experimental situation then, body rubbing appeared to be a 
behavioral pattern that was exhibited mainly by high-ranking adult 
males that were approaching, or at sexual maturity. This response 
appeared to be directed primarily toward urine odors, expecially those 
from male domestic dogs. Since the domestic dog urine and feces were 
obtained from a different animal every week, and since weekly exposures 
to the odors were sufficient to "familiarize'' the animals with the odors, 
something other than novelty at the individual level appears to be in- 
volved. The body rubbing these animals displayed may have been motivated 
by a novel odor from a different species, and functioned to receive 
the odor, not to place one. This possibility is supported by the temporal 
distribution of body rubbing. During the "K-I-J Experiment", the 
adult males displayed the greatest amount of body rubbing at a time 
when urination, an acknowledged marking pattern (Kleiman, 1966), was 
rarely displayed (Figs. 67, 69, and 71). This was also clearly exhibited 
by coyote K (AM1-3) during the "Urine Experiment" (Figs. 46 and 55) and 


the ''Feces Experiment" (Figs. 48 and 61). 


Urination 

The use of urine by canids as a scent marking substance has been 
described by several authors (Ewer, 1968; Kleiman, 1966; Scott and 
Fuller, 1965). During this study, only the adult males (coyotes k, I, 


and J) exhibited micturition patterns which could be classed as scent 
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marking. Female coyotes, according to Kleiman (1966), scent mark during 
the breeding season. This, however, never occurred in the observation 
room, although coyote E, the female parent of the study animals (Fig. 1) 
did scent mark in an outdoor enclosure during estrus. 

The frequency and site of urine marking may be associated with social 
rank (Table 6). During the experiments which used all three adult males 
("Urine, Feces, and K-I-J Experiments"), coyote K (AM1-3) urinated on the 
odor post more than coyotes I (AM2-3) and J (AM3-3) did (Table 6), although 
the differences were significant (P<0.025) only during the "Feces 
Experiment". At the control post, coyotes K and J both displayed a similar 
frequency of urination, and both urinated more than coyote I. Coyote J 
urinated on the drain more frequently than either of the other animals. 
Thus, for the total frequency of urination, the subordinate male (coyote J) 
urinated as frequently, or more frequently than the dominant male (coyote 
K), while the male of intermediate rank (coyote I) urinated the least. 

This appears to contradict the opinions of authors such as Ewer (1968) 
and Ralls (1971), who suggest that the dominant animal marks the most, and 
the subordinate animal the least. However, the crucial point appears to 
be the urination site, not the frequency of urination per se. The dom- 
inant male directed 62.6% of its urinations toward the odor post, while 
the subordinate male urinated on the odor post only 36.6% of the time. 
The 63.4% of the subordinate male's urinations that were not directed to- 
ward the odor post were directed toward either the control post (30.8%) 
or the drain (32.67). Thus, the subordinate male appears to urinate on 
three sites (odor post, control post, and drain) in a relatively consis- 
tent frequency. ‘This suggests that this animal was using regular "toilet 


areas", a characteristic that is common in captive animals (Hediger, 1964). 
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The high frequency of urinations may have been "fear-induced" (Halliday, 
1966), with the "fear" being of the test situation per se, since an 
equally high frequency of urination was exhibited when no odors were 
introduced into the room. 

The urination patterns exhibited by the adult males (coyotes K, I, 
and J) appeared to be cyclic in frequency, with a low in mid-November, and 
a peak in late February (Fig. 77). This cyclicity appeared to be in phase 
with the reproductive cycle, suggesting an association between marking 
behavior and testosterone secretion (see p. 81). 

Of all of the experiments using the adult males there was a significant 
"between-odors" main effect only during the "K-I-J Experiment" (P<0.005) 
in the frequency of urination (Figs. 66, 68, and 70). No animal-odor, 
or odor-week interaction was observed during any of the experiments. The 
differences in the data from the "K-I-J Experiment" resulted from the 
greater number of urinations that were directed toward a post containing 
the feces from a male domestic dog. During this study, fecal odors in 
general were associated with more urination patterns than were urine odors 
(P<0.05, Chi-squared Test). The adult males urinated 159 times when 
tested with fecal odors, but only 110 times with urine odors. 

If urine marking is motivated by aggression as Ralls (1971) believes, 
then fecal odors may be "threatening" to the male wyotes. The high 
frequency of urine marking associated with the feces from male domestic 
dogs during the coyote's breeding season suggests that the fecal odor of 
adult males may be especially "threatening" during this period. 

The lack of animal-odor interactions in the frequency of urination 


during all of the experiments suggests that the adult males did not differ 
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in their response toward any of the test odors, including their own urine 
and feces. Von Uexkull and Sarris (1931), however, state that once a dog 
has urinated on an object, it is inhibited by the smell of its own urine 
from doing so again until another dog has used the site. This may not be 
the case. If a canid urinates on its own odor with the same frequency as 
on odors from other animals, it may be that the animal does not "recognize" 


its own urine or fecal odor. This concept will be discussed later. 


Defecation 

Ewer (1968) states that members of the family Canidae do not scent 
mark with feces. Kleiman (1966), however, reports that foxes and domestic 
dogs may display feces marking, although she appears to doubt its import- 
ance because of its infrequent occurrence. 

During this study, defecating on the experimental posts was only dis- 
played by the two high-ranking adult males, coyotes K and I, K being 
dominant over I. Both of these animals were tested 476 times during the 
course of this study, and during these tests, coyote K defecated on a 
post 8 times, while coyote I did this only 4 times (Table 7). Defecation 
may occasionally be a method of scent marking, since this rank differ- 
entiation is in accord with Ralls' (1971) statement that high-ranking 
animals mark more frequently than low-ranking animals. 

The temporal distribution of the defecation patterns that were directed 
toward a post (Table 7) is also suggestive of scent marking, since 11 of 
the 12 patterns occurred during the "Urine, Feces, and K-I-O0-S Experiments" 
when the animals were frequently marking with urine (Table 6). The one 


defecation pattern that occurred during the "K-I-J Experiment" was ex- 


hibited during the last week, in phase with the temporal distribution of 
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urine marking (Fig. 67). 

The specific odors that the defecations were associated with are 
shown on Table 9. The sample size is too small to allow definite con- 
clusions, but 10 of the 12 patterns were associated with urine odors. 
However, as previously discussed, marking with urine was associated with 
fecal odors. This suggests that urine and feces may each have a specific 
function in the transmission of information, and that the motivation for 
marking with them differs. Since feces may have an odor that is "threat- 
ening’ to male coyotes, the depostion of urine may result in increased 
confidence, as Ewer (1968) suggests. Feces marking on urine odors, then, 
would imply that the animals are depositing a "threatening" substance in 
response to a'less threatening" odor. If this is true, then the primary 
function of feces marking may be to convey information about the marker to 
other animals, while that of urine marking may be to reassure the marker. 
Information in urine that is transmitted to other animals may occur 


secondarily. 


Scratching Substrate After Elimination 


Kleiman (1966) states that most males and some females of the genus 
Cants display scratching after marking with urine. Scott and Fuller (1965) 
remark that scratching the ground may follow a defecation pattern in the 
domestic dog, and probably functions as a visual mark, not an attempt to 
cover the feces. Young and Jackson (1951) state that coyotes scratch after 
urination to cover the deposit, while Ewer (1968) believes that scratching 
may be an intimidatory display. Fentress (1967) remarks that scratching 
by wolves normally occurs only in strange territories. 

Scratching the ground after elimination has not been considered to be 


a method of scent marking. However, De Leeuw (1957) states that wild cats 
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(Felts sylvestris) have "claw-sharpening" trees which carry the odor of a 
foot secretion, and McCartney (1968) suggests that domestic dogs impart an 
individual odor to their tracks, possibly because of interdigital glands 
(Fox, 1971). Thus, scratching the ground could be a means of scent marking 
under certain conditions. 

Scratching the substrate after elimination was never observed in the 
observation room. This behavioral pattern was, however, observed in the 
outdoor enclosures at Ellerslie by coyotes K, I, and J (adult males) before 
they were brought into the Bio-Science Building for the scent experiments, 
and by coyote J when he was moved back to Ellerslie, after the "Series 
Two Experiments". Coyotes K and I were never returned to the outdoor en- 
closures. The adult female that gave birth to all of the study animals 
also exhibited scratching after eliminative marking during the breeding 
season. 

Scratching may not have been exhibited in the observation room be- 
cause of the hard floor, although other behavioral patterns were noted 
that are typically associated with a soft substrate (e.g. digging, and 
covering food by pushing substrate with nose), and Fox (1971) states that 
domestic dogs display scratching on pavement. 

If the presence of earth is not a requirement for the display of 
scratching, then the lack of any scratching in the observation room may 
reflect what the room "means'' to the animals. Lindemann (1955) notes 
that the European lynx (Lynx lynx) and the wild cat bury their urine and 
feces only well within their territories, while near the boundries where 
marking occurs, mo scratching is exhibited. If this is true for coyotes, 
then the observation room may be treated as a territorial boundary, or 


"neutral area". This suggests that scratching may not be a method of 
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scent marking, but may function to cover the deposit. 


Anal Drag 

In the order Carnivora, anal gland marking is characteristic of 
viverrids and mustelids, but rare, if at all present, in canids (Ewer, 
1968). Kleiman (1966) reports a urination posture of a female bush dog 
(Speothos venatteus) that is similar to the handstand anal drag common in 
the viverrids (Ewer, 1968). Hart (1969) reported this handstand posture 
being displayed by a 2-year-old male beagle dog while defecating. 

The anal drags that were exhibited by the study animals were recorded 
during all of the scent experiments. This behavioral pattern was characit- 
erized by the animal elevating its tail, and then wiping its anal region 
on the floor by pulling itself forwards for a short distance while in a 
sitting position. 

During this study, the anal drag was exhibited in 15 of the 2994 tests 
performed (Table 12). This pattern followed defecation in 13 of the 15 
occurrences, suggesting a relationship between defecation and the anal 
drag. 

The adult males, coyotes K, I, and J, displayed 13 (5, 4, and 4, 
respectively) of the 15 anal drags, but they also exhibited 106 of the 
128 defecations (Table 12), so no sex or rank differences were shown in 
the display of anal drags. 

There was no significant difference (Fisher's Exact Test) between the 
number of anal drags associated with a defecation pattern that was 
directed toward a post, and the number of anal drags associated with a 
room defecation (‘'able 12). There does not appear to be any association 


between the anal drag and the test odor (lab Leon 


wot | bra oil 
, doy abynad: m rakes te, 20. ( Jud eb baw obixzevty 
yob deud oléme? s lo swdaoq nol swe sy ms wt90G03 “eae | nowet (det, 
uk Hidmids giab Inde basdebasr sf4 oF tetdeta ef suit Crecsirtineents ‘goldosga) 
sursacq bnstabtind hilt besroqes (0det) 40H .(3aet .towt) eobrsovty a 
-giidassteb otinw gob slgesd’ slam bio-xasy+S & yd bayvalgqatb galed 
tsbiovst sidyw alsmins ybute sia yd bois Fdteien sisw tedd egeth ines ot 
-s5n7nds gaw nsijeg fetcivadad stil <#)aembysqxs Jnade ons je tis gntaub . 


a) a a. 


nolgo7 feng efi gntgiw oadd bore , ties sat gnissysis inatas sas vd buaien 
& nl elidw soraderé Suofe s 401 abrews0? Zisaat grt tiovg yd ‘$0012 of3 Ko 
-nokd2aoq gattzie 
aJes3 AUUS sid to Cl ut botidinzs saw gutb [snk ads ,ybuda aids satsid, 
di 443 Yo €J ut avenreae™ bewollo? ats2teg atsy «48! sideT) bouroiteq 
Isqk of2 bas nol suguaen asswied qhiavokitsis7 s phitwiabie ,390977U590 | | 
.gexb 
,* hae) .& .c) EL beyelqath the ,l ,8 aszoyoo ,.2eiem sivbs saT , 
ond Yo-dOT bestdipnxs oats ysis Jud-,ageth fans Ct! ait 30 (visvtsosqae2 | 
Hi owoila srew esaneyS1i1ib aqey a0 xee of oa ,(S1 sidnT) anoksassisb Ss 
oft jiesesod ClauT Jonxd 2 asdetd) sonsas Hib Janoliingie on sew srodt 
aty sola isotdsq mpInosiol o sfabw bejstogees egetl foeh to <otiee 
a iti vodka ageth lade to todmun sit Bre faq &. —— bes seeth | 
Widesonewe re eee mee aotseeateh woos’ 
pr An) ste 6 ls he ge a i mad 


.egarb Liste Yo eatesth ol? 


90 


‘3 Z Eh Ta OTT 1662 TeIOL 

t 0 0 0 0 GZ N 

0 0 0 0 Ke hes S 

0 0 0 a é 082 fe) 

) 0 @) 0 0 062 O 

0 0 0 0 61 08Z d 

0 0) 9) 0 0 7GZ W 

0 0 0 v7) TE S9F (i 

0 0 v7 v7] O€ OLY i 

ii Z 8 Z €€ 9Lh y 
ee ee ee Ce Be ee ee eS ee 
s3eiq [euy sseiq [euy suoTtjedejeq s3eiq [euy suoTzeoesog $s so3] a 0409 

jo °ON JO *ON JO ‘*ON JO °ON Jo *ON JO ‘ON 

uotTIeJeTeq qJsog uo uot e.9Feq wooy UL UOT RDS FIqC 
anoy>tM 


a 


“squoutiedxea queos snotTieA oy} 3uTInp sjTewtue Apnis 9yy kq peatqtyuxe s38eip [Teue ey 
jo Aetdstp ey pue faqTs uoTIe.eFep 9y} ‘kguanberj uotTzed.asep sy} useemjeq dTysuoTIeyTSYy 


re SANS ath 


94 


Table 13. Relationship between the test odor and the display of the anal 
drags exhibited by the study animals during the various scent 


experiments. 
Coyote Exhibiting 
Experiment Anal Drag Test Odor 
Urine I (AM2-3) Urine - coyote J 
I (AM2-3) Urine - male dog 
Feces K (AM1-3) Feces - anestrus dog 
I (AM2-3) Feces - anestrus dog 
I (AM2-3) Feces - coyote K 
K-I-J K (AM1-3) No odor 
J (AM3-3) Urine - coyote K 
J (AM3-3) Feces - coyote K 
J (AM3-3) Urine - coyote J 
J (AM3-3) Feces - anestrus dog 
M-O-N None 
P-Q-S Q (JF2-3) Feces - coyote P 
K-I-0-S K (AM1-4) Feces - coyote P 
K (AM1-4) Urine - coyote N 
K (AML-4) Feces - coyote N 


M-P-Q-N N (AF4-4) Feces - coyote O 
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These data suggest that the anal drags exhibited during this study 
were not involved in scent marking. Since anal drags could be induced by 
placing some feces on the anus, this pattern probably functions to clean 


the anal region, or relieve an irritation. 


Individual Recognition by Urine and Fecal Odors 

The role of olfaction in conspecific communication has been emphasized 
by several authors. Moore (1965) has demonstrated that deermice, 
Peromyscus mantculatus, show species-oriented behavior when exposed to 
odors from their own species and a closely related species. Group recog- 
nition has been shown in laboratory mice by Archer (1968), and in 
Richardson's ground squirrels, Spermophilus richardsonit, by Sheppard and 
Yoshida (1971). Recognition of sex, social status and breeding condition 
is also well documented, as has been previously discussed. However, in- 
formation on recognition at the level of the individual is limited. 
Kalmus (1955) has shown that dogs can distinguish between identical twins, 
while Bowers and Alexander (1967) report that mice can distinguish between 
two males of the same strain. These results, however, were drawn from 
conditioning experiments, and data of this type do not permit the con- 
clusion that the animals would respond to different individual odors in 
nature. 

Individual recognition by urine or feces alone has never been demon- 
Sivated, although many, authors) (Mech, 91970; Scott and Fuller 91965); 
Young and Goldman, 1944) believe that canids can recognize individual 
animals by the odor of their eliminations, despite the lack of evidence. 
During this study, data on total time spent at the odor post during the 


"M-O-N and P-Q-S Experiments" may contribute to the eventual solution of 
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this problem. 

Since these experiments were designed as mirror-images of each other, 
mirror-image results were expected in the response of each group of 
coyotes to elimination from group animals, and from non-group animals. 
In other words, urine from the dominant male of the test group would be 
recognized as such, and responded to accordingly, while urine from the 
dominant male of the other group would not be recognized, and probably 
responded to differently. When these experiments were compared on this 
basis, no significant correlation between experiments was exhibited (Fig. 
78; Set A), suggesting that coyotes do not exhibit a recognition response 
to odors from litter mates that they have had a recent association with. 
However, when the experiments were compared on the basis of the response 
associated with the odor from each animal (Fig. 78; Set B), a significant 
relationship was demonstrated (P<0.06). This indicates that both groups 
of coyotes responded in a similar fashion to the odor of a specific animal, 
regardless of whether or not the animal was from their group, suggesting 
that the odor from each specific animal elicited a "type" response from 
both group and non-group litter mates. 

These data, then, suggest that the response exhibited to an odor from 
a litter mate may not be influenced by a recent association with the animal 
that contributed the odor. The response itself may be a "type" response 
that is elicited by all animals in the same stimulus situation. The coyotes 
did not appear to exhibit a recognition response to an individual animal's 
odor per se. It may be that the response is to a supra-individual odor 
composed of a spectrum of odors representing factors such as species, litter, 
sex, breeding condition and social status. Archer (1968) and Parkes (1960) 


have suggested this possibility in mice. 
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CONCLUS LON 


Captive coyotes appear to respond differentially to canid odors. The 
type, and frequency of response appears to be closely associated with the 
reproductive cycle of both see probably because of changes in the 
physiological condition of the animals, and in correlated changes in the 
odor of eliminations. 

Coyotes discriminate among both urine and fecal odors on the basis of 
sex, breeding condition, and social status. The "threatening" component 
in feces appeared to be most significant during the breeding season, and 
in the spring. During the breeding season, adult males responded to the 
odor of an adult male's feces by displaying an increase in urine marking. 
In the spring, the feces from a dominant adult male appeared to produce an 
avoidance reaction in adult females and sub-adult males. The source of 
information in urine may be steroids, and in feces, anal gland secretions. 
The composition of the odors, however, was not analysed. 

Coyotes do not appear to exhibit a recognition response to their own 
elimination, or to elimination from litter mates they were recently 
associated with. The response exhibited to an odor may be a "type" 
response, for an animal with a specific motivation, to a "type" odor 
representing the supra-individual. 

Urine and feces from domestic dogs appear to be of biological signifi- 
cance to coyotes. The responses to dog scents were consistent with those 
to coyote scents, in terms of sex and breeding condition, but frequently 


of a stronger nature. The apparent "intensity" of response may be 
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related, at least in part, to the possibility that there is greater 
contrast between coyote and dog scents than within coyote scents, espec- 
ially since all of the coyotes were from the same parents. 

Captive coyotes appear to scent mark with urine and feces. Urine 
marking is the most frequent, although feces marking may be the most 
important in terms of significance to other animals. Urine marking may 
function for "self-reassurance" with an aggressive motivation. 

Scent marking was displayed only by the adult males during this study, 
with the high-ranking males marking most frequently. The subordinate 
male (coyote J) exhibited a high frequency of urinations, but this was 
interpreted as being 'fear-induced" urinations in regular "toilet areas". 
There appears to be a cyclicity in marking that is in phase with the 
reproductive cycle. 

Body rubbing was interpreted as being ''self-marking", not as scent 
marking per se. This pattern was displayed only by the adult males, with 
the high-ranking males rubbing most frequently. Novelty and/or oddity of 
"interesting" odors may motivate rubbing. However, different odors appear 
to become "interesting" at different stages of the coyote's reproductive 
cycle, suggesting an association between breeding condition and body 
rubbing. 

Scratching the substrate after elimination, and dragging the anal 
region do not appear to be involved in scent marking. Scratching may 
function to cover the deposit, while the anal drag may function as a 


cleaning mechanism. 


peer eos bn aay aa 
Jeom sia od vat anti weet 
yea yordiem sanz weluettns radia 02 tr ti ‘a pee ae 
sndbdevidom Svbaesigan on: Hat “ine iueesen-iloe" x ao#330u2 7 

tbose aia gotadb eolem stubs 2ii3 yd vino haysitqakS 2aw antiisam 30002 7 
Sinuibzodue sidT ,ylsusupst?t Jeon anbissm ‘vole gubinbragid ads 3h 


asw ord ivd ,waobtentiw io yoasups7 waid & bestvidxe ( s30yo2) sisa 
-Npne7e Jotios" rlugsi. nb eaviseatay “besubnt—-was?? goted en bejexqissat 
ot dike onang di. é Jods gotdzem nt yitotfoys 8 Sd amas, oresT 
atone ovina 
jngoe 2m jon ,"galdaam-Ulse" goiod as bedstqr93at asw aniddut bok 
igiw ,eolam eis odz yd ylno buystqeib sow oxesasquendT -98 19g Ca i all 
to yIkbbo 16 (bas yitevon .ylaneupat? 2am Sia aslom gnidnes-dighh siz 
teeaqqs Bx0b0 Sostatlib jrsvawoll .gnitddss eidsvidott yeas Bobo nat dk 


a 


eyissubo1gst s'atoyor sit lo eogsie tnereitth Ja “gataesterai” auonad 03 - 

ybod bis aot atime gcibserd doawied woltekooaae ab aoktvegave ,ployo vi 
santddir 
lens Bild guigasth bus ,s:0rssatdi ts > sietiadue ot? eae : 
yen gnidosuaot .gnisrem anace ab boviowrit ad-03 ‘aagge ton ob pokgos 

& Ro fokionul yim gerb Lane,od siinty apy, ot eal aaiael 7 


so 
ee 


7 3a 


a 


— a Wats 


96 


LITERATURE CITED 


Archer, J. 1968. The effect of strange male odor on aggressive behavior 
in male mice. J. Mamm. 49;572-575. 


Beach, F.A., and R.W. Gilmore. 1949. Responses of male dogs to urine 
from females in heat. J. Mamm. 30:391-392. 


Beeman, E.A. 1947. The effect of male hormone on aggressive behavior in 
mice. Physiol. Zool. 20:373-405. 


Bowers, J.M., and B.K. Alexander. 1967. Mice: individual recognition 
by olfactory cues. Science 158:1208-1210. 


De Leeuw, A. 1957. Die Wildkatze. Merkbl. Niederwild. Lt. Jazd- 
schutzverb. No. 16. 


EiblisBibesteldm, 14991950. Uber die Jugendentwicklung des Verhaltens 
eines mannlichen Dachses (Meles meles L.) unter besonderer 
Berucksichtigung des Spieles. Z. Tierpsychol. 7:327-355. 


Ewer, R.F.) 1968. Scent marking, p. 104-133. In R.F. Ewer, Ethology of 
mammals. Logos Press Ltd., London. 


Fentress, J.C. 1967. Observations on the behavioral development of a 
hand-reared male timber wolf. Am. Zoologist 7:339-351. 


Fox, M.W. 1969. The anatomy of aggression and its ritualization in 
Canidae: a developmental and comparative study. Behaviour 35:242- 
Meyer 


Fox, M.W. 1970. A comparative study of the development of facial 
expressions in canids; wolf, coyote and foxes. Behaviour 36:49-73. 


Fox, M.W. 1971. Behaviour of wolves, dogs and related canids. Jonathan 
Cape. Lidmy Londen. «214.p- 


Pullers .Uw.wand eM. DurBuie, 296225 [he behaviour of dogs, p. 415- 
452. In E.S.E. Hafez (ed.), The behaviour of domestic animals. 
Bailliere, Tindall and Cox, London. 


Halinidayjet Se. L966.) Exploration andeteareine C(hestat.epertl-o0.0 In 
P.A. Jewell and C. Loizos (ed.), Play, exploration and territory in 
mammals. Symp. Zool. Soc. London. No. 18. 


Hamhectt, Go.WeD. 1936. The reproductive cycle or the coyote. 1.5. Dep. 
Aggie Téch.sBull .) 6:L6,.sdolstp}. 


Hart, B.L. 1969. Unusual defecation behaviour in the male dog. Comm. 
in SBehavis.yBiods) .4: 237=238% 


anetisiasY ech _guitisivnsbnvunt, sib ey - 
tstobnossd Ts3au (.J are} aan sa ned 
C2EST EES +fomateqiséT- ie aol 7 


io qgolorsd ,xew teal = -REE=AOL ig <ankixem Jasse 
.nobrol , bad cone. 


, 
& io dasaqoioyseb isvotyeriad tia nb endissyas ashen oO ttt 2 a +O.b meen, . 
-A®E=R0C 23 detzofooS «aA «1 fow - 


3 oft 080 iWiM ,x0T : 
neagolaveb © Re an 7 


Istsei 30 snemqolavsh ad3 to ybuge F A ,OveL WM x0% 
-CVa@h 0b uotveded «9x02 bas asoXe7 spacgee nh antiesezgxe ; 


Bm ey 


apidsttel. .2binss betstes bo8 egob ,esviow Yo suetvaist ft@l .W.¥ +xoT 
: J nobaod _bad $qed 6" 


-210 .q ,egob to xwobyeet ed? -SA86 edo ud M.S bom ,.J-L yasttet 


.eiamtna sttesmob Yo eal nor Oe ba) Rin «a al, .8¢a- : 


at nolzextlaviiy adit bes noize! to.1 
-SAS:2€ qwokvedet .vhute svigevagmes tne, J 


mi <é-88 .q . 187 OND ges ons vane a 
ab err beer) fi not dee ' eG sal) 


Aqua ,8.0 eagyoo aiid) $5 eas eget n eta eit 
cai) gob aber sila rik, ewok warded wail ee e 4 
ae 


Zhe 


Hediger, H. 1964. Wild animals in captivity. Dover Publications, Inc., 
NewnY¥ orks 2O7e Pp. 


Hesterman, E.R., and R. Mykytowycz. 1968. Some observations on the odours 
of anal gland secretions from the rabbit, Oryctolagus cuniculus (L.). 
CSIRO) Wild, Res. 13;71-81.. 


Hildebrand, M. 1952. The integument in Canidae. J. Mamm. 33:419-428. 


Hoar, W.S. 1966. General and comparative physiology. Prentice-Hall, 
Inc., Englewood Cliffs, New Jersey. 815 p. 


Jolly, A. 1966. Lemur behavior, a Madagascar field study. Univ. of 
Chicago Press, Chicago. 187 p. 


Kalmus, H. 1955. The discrimination by the nose of the dog of individual 
human odours and in particular of the odours of twins. Brit. J. 
Animal Behav. 3:25-31. 


Kaufmann, J.H. 1962. Ecology and social behavior of the coati, Wasua 
narvea;ien Barro,yGoloradomislandyuPanamas’ Univ..Calf®f, Publi@Zool. 
60:95-222.. 


Kean, R.I. 1967. Behavior and territorialism in Trtchosurus vulpecula 
(Marsupiaiia). AProcteNeatibcolig Soc. 11427l=78: 


Kleiman, D. 1966. Scent marking in the Canidae, p- 167-177. In P.A. 
Jewell and C. Loizos (ed.), Play, exploration and territory in 
mammals. Symp. Zool. Soc. London. No. 18. 


Korytin, S.A. 1970. Ethological variability of predatory mammals. 
Ecology (translated from Ekologiya) 1:198-204. 


Krames, L., W.J. Carr, and B. Bergman. 1969. A pheromone associated 
with social dominance among male rats. Psychonomic Sci. 16:11-12. 


Levine, N.D., M.N. Krehna, D.T. Clark, and I. Aves. 1960. Comparison 
of nematode egg counting techniques for cattle and sheep feces. 
Amer &Ji., Vein Rest. 2lsauekeo15. 


Lindemann, W. 1955. Uber die Jugendentwicklung beim Luchs (Lynx J. 
lynx Kerr) und bei der Wildkatze (Felis s. stlvestris Schreb.). 
Behaviour 8:1-46. 


Lockie, J.D. 1966. Territory in small carnivores, p. 143-165. In 


P.A. Jewell and C. Loizos (ed.), Play, exploration and territory 
in mammals. Symp. Zool. Soc. London. No. 18. 


Lorenz, K. 1954. Man meets dog. Methuen, London. 198 p. 


McCartney, W. 1968. Olfaction and odours, an osphrésiological essay. 
Springer-Verlag, New York. 249 p. 


ri 


leer aie! on ee 


re 

..ont ,enotsnor did x9vod ann en = Ht 3 bol 

at , yi oe 

> : £06.16 uA 
yom: | 

BSe-OLas6e .mmeM 1b .esbiee at ‘antag edt .S2@l .M ,banrdsbitn 


_ileif-sotssex .ygolofeyiq svtsexsqmoo bos favenad .d6@f .2.W . 1808 — 
¢ G18 .ysetet weit ~8TTLd boowslga ere rere. f 


Yo .vinU .ybuse bloti TesangabsM s ,totvedsd tumel -08@L .A ihe 
.q Y8l .ogadind jneetd ogeokdd wer 


Isubivibst 20 gob sid %o seon Sta yd nok§antmiysetb off cel .H oe 
. .4ia@ © .eniwd 30 atvebo eda to wsiuokssaq ai bas etuebo naaud 
.  fe-esst vedsi LaminA - 


» (dp 


panna ,3s09 odd to aotveded Iatooe bos ygoiood SdCL .8.0 Tosoehingaall 


fooS .ldud .28fsd .vin  .smsan4 ‘basket ohavelod of46d no. = 


abimadinc awtasotole? at ctetishyotiaies bas wobvarded .%o@f «1S B84 
[BX-1N11 1902 -lood .S.M 207? . (ebLebquenah)’ 


AT al .VVI-idl .q ,oBbknso stit at goliveam juso2- .d09@1 . ,cemioit 
ul yyoitrred bas noldszolqxs ~yalt ,(.bs) sostod .9 bas Ilewel 
.8L .of .mobnod .202 .looS .qmye .alsomsa 

.elammam yxotshetq 30 yabtidsixay [sok ose .OF8L «A.2 enhsyiod 
$OS=8RL:1 (aytgolodd moz? botclaasst) ygolood 


botsiooras snomotedq A .e801. .nemgisd .6 bos , tre) .L.W ,.d ,eemeqd | 
.Sf-IfrdL .to2 oimonotoyed .atax sisi guome sonsatmob taisoe doiw » 


poatisgno) -0a0l .esvA .I baa ,j4ef0 .T.0 ,sndsxi uM _ MK ,entvead — 
.25987 qoeia bus 9l3365 102 aesuprniost gatinvos ‘ga% sbosamen Yo 
.efe-Liet 71 .esf .seV .L .19mA 


-\ unypl) aloud mted gnaulloiwinabasgut sth sadU .2@@i WW ynopaebakl 


(dots? ataieowise .2 aglSh) gstegbiiW x9b isd bmw (ied uy. 
.90-1:38 meryenes 


? LA 
nk .@ai-€Al .q .estovinwss Ilsae ni yaodixsatT 008 Geb. woblsod 
YIOJLIIF9s bos aoltazrolqxe ,ysid ,(.b9) zoxtol .9 bas Di ALD 

81 of —nobaed .202 .looS :quy2 .elemmam at 


'¢29 G86 


-q 8ef .nobno!t ,osudjeM .gob assem onl weet 8 .SneTol 


-ysaee lsvigoloiedidqao oe ,aiuobo bap Cae Esaph we 


98 


Martins, T., and J.R. Valle. 1948. Hormonal regulation of the mictur- 
ition behavior of the dog. J. Comp. Physiol. Psychol. 41:301-311. 


Mech, L.D. 1970. The wolf: the ecology and behavior of an endangered 
species. Natural History Press, Garden City, New York. 384 p. 


Meyer-Holzapfel, M. 1957. Das Verhalten der Baren (Ursidae). Handb. 
Zool. Berl. 8:1-36. 


Moore, R.E. 1965. Olfactory discrimination as an isolating mechanism 
between Peromyscus mantculatus and Peromyscus poltonotus. Amer. 
Midl. Nat. 73:85-100. 


Muller-Schwarze, D. 1969. Complexity and relative specificity of a 
mammalian pheromone. Nature 223:525-526. 


Murie, A. 1940. Ecology of the coyote in the Yellowstone. U.S. Dept. 
Int. , Natis¢Park Servi.,- Fauna Bull.o4..206 p. 


Mykytowycz, R. 1966. Observations on odoriferous and other glands in 
Australian wild rabbit, Oryctolagus cuntculus (L.), and the hare, 
Lepus europaeus (P.). Part I. The Anal Gland. CSIRO Wildl. Res. 
g i a 


Néad,{}82J.391959. A contribution on the life history of the collared 
peccary in Arizona. Amer. Midl. Nat. 61:177-190. 


Ozoga, J.J., and E.M. Harger. 1966. Winter activities and feeding 
habits of northern Michigan coyotes. J. Wildl. Mgt. 30:809-818. 


Parkes, A.S. 1960. The role of odorous substances in mammalian 
reproduction. J. Reprod. Fertil. 1:312-314. 


Ralls, K. 1971. Mammalian scent marking. Science 171:443-449. 


Ropartz, Ph. 1968. Le rédle de 1'olfaction dans le comportement 
social des Souris males. Rev. Comp. Animal. 2:1-39. 


RUELCE. shes, and Ute Pimdott,  LI68.. [he world of the wolf. J.B» 
Lippincott Co., New York. 202 p. 


Schenkel, R. 1948. Ausdruck-studien an Wolfen. Behaviour 1:81-129. 
Schenkel, R. 1966. Play, exploration and territoriality in the wild 
lion, p. 11-22. In P.A. Jewell and C. Loizos (ed.), Play, explora- 


tion and territory in mammals. Symp. Zool. Soc. London. No. 18. 


Scott, J.P, and Jj.u: Fuller. 1965.7) Genetics and the social behavior 
of the dog. Univ. of Chicago Press, Chicago. 468 p. 


Be 


int eia a eee 


-dbasH .(ssbie1) mera@ tob ndslanzsV wa eet = -isiqas 


.d€-1;8 .ived . * alt 
maingdosm goiisiosi ms as sotssnimiroelh 3987 -20@E «13.0 .STOOM 
stemA . eaptonodloq ayosynets’ bas arty IN RYMETS noowsed 


.O0%-28:2T .98 .1bmM 


& to ytiottinags svissisx bas casieit@ees .eaet «G Minsitchnslin 
-98e-2S2:£55 sayseH -Sfomorsdq osll samsm 


.iqod .2.U .saodawolis¥ a9 nt ssoyos sia Io ygolosd .00@f .A ,olwwM 
-q OOS .A .itve aovst ,.v1s2 drat . ise ,. ial 


nt abosts +sdto bas. avotsiirobo oo eanolisvieged® .adCIL .A ysoywooylyl 

ete aft pna ,(.d) sulvetmis sxgplote wid .siddex bitw mebissyevA 

#98 .IbiIW OF129 .bnald IsnA sAT .I teed = .(.%) awengoins 
-QS-£1:11 


bs1pifes silt to yrosatd stifL oft no motaudizanoo A .e@cel .L.8-,Leot 
OCI-VUirtd .48 .IbiM .temA .snosizA nt yrs999q 


qntbest bas easitivitos 1930i) «4.080 .tegusl .M.d bos ..t-0 .agos0 
-8f8-008:08 .49gM .[b DEW .L .aetoyoo negido IM misdtron io extdsi 


nstlasmsm at esonstedva auotoho to efor eT .080i .2.A ,asated 
»PLE-SLE:L .frarset .bonget 1 .aoliopborqa1 


sOdd~Edaes TV I sonsine .gatsyen jJnesoa apiismmeM .[\@L .A elisa 


tnemstiocmes sf emsb nolissilfo'l eb sfé1 51 .83@1 .d¥ ,saxsqoi 


4.0 .tifow sf3 to Bhrow oT .8d@L .sg0lmid .A.G bas ,..L.A , Fes 30H 
.q SOS .aAz0¥ we ..09 I2oonlqgtJ 


OSS-I8:1 qwotvaded .ne2lOWi me ostbnde-souxbauA .80@L 4 ,tadasiioe 

biiw sda mt yiilsizotix1e3s bas nolaatolqxs .yelt .dd@L .A .fednedo? 
~srolgxs ,vell ,(.b9) soslod .0 bas [ewsl .A.d ay .SSHIL .q ynotl: 

-8I .oM .aobaol .902 .feoS .quy8 .alemoem at ital bas “— 


toivsried Istooa siz bam eokjensD .2081 .xzollvot .J.L bea ..9L wha’ 
-q 808 .ogscidd ,eae17 ogsotdD to .vital .gob of9 to 


) 


20 


Sheppard, D.H., and S.M. Yoshida. 1971. Social behavior in captive 
Richardson's ground squirrels. J. Mamm. 52:793-799. 


Skirrow, M. 1969. Behavioral studies of five Microtine species. 
Ph.D. Thesis. Univ. of Calgary, Calgary, Alberta. 211 p. 


Sokal, R.R., and F.J. Rohlf. 1969. Biometry, the principles and 
practice of statistics in biological research. W.H. Freeman and 
G6, can francisco. 776) p. 


Steel, R.G.D., and J.H. Torrie. 1960. Principles and procedures of 
statistics, with special reference to the biological sciences. 
McGraw-Hill Book Co., Inc., Toronto. 481 p. 


Thiessen, D., H. Friend, and G. Lindzey. 1968. Androgen control of 
territorial marking in the Mongolian gerbil. Science 160:432-434. 


Van Wormer, J. 1964. The world of the coyote. J.B. Lippincott Co., 
New York, 150 p. 


Von Uexkull, J., and E.G. Sarris. 1931. Das Duftfeld des Hundes. 
Z. Hundeforschung 1:55-68. 


Wolfram, G. 1964. Coyotes: the silent invaders. Can. Audubon 
ZO: 772-1155 


Wynne-Edwards, V.C. 1962. Animal dispersion in relation to social 
behavior. Oliver and Boyd, London. 653 p. 


Young, S.P., and E.A. Goldman. 1944. The wolves of North America. 
I-II. Dover Publications, Inc., New York. 636 p. 


Young, S.P., and H.HeT. Jackson. 1951. The clever coyote. Wildl. 
Mgt. Inst., Washington. 411 p. 


Zannier, F. 1965. Verhaltensuntersuchungen an der Zwergmanguste, 
Helogale undulata rufula im Zoologischen Garten Frankfurt am 
Main. 2. Tierpsychol. 22:6/2-695. 


bue asiqtks ada .exitpmotd: a 108 ae nae eee 
bie naaestd .H.W .doassee f nt estser 
1 ory autaoet 162 ,.09 
Ps eG 
io estubsaouq bas adfqioatyd .08@L: sobrsoT H.C bas 7.0.0: ,1e032 ‘ 
 ~esonsice Ieotgolotd sia 69 95 tae he e ddlw 4eolteitaze 
-q 188 .ogn «ont oe > dood iain re 


to Lorine. negotbsA 4 80RL Mewbindat .D bow \bastst a  dateunsanitt 
~BEd=CES: 001 gonesise . Eidrag nektogaoM ofx at gnidsen aang Toke 


,-00 t302ntgqqtd .4.L .sfeyoo sd3 Jo bitew sHT .b8eL” -L weed ran 
.g DEL ower wail 
AN 


-asbuuk esb bleiatwG ead .f€0L .afswe® 13.2 boo. seston nov 
8a-22: [ gmudsaxolebavl «8 


nodubyA .0g9 .e1sbeval soslie std -:esdoyo) .d0eL AD emetilow 


-Cff-Sif:d8" 


isaiooz o3 aoligis: ot nokayeqeth IamtnA .Sd@I .5.V ,ebrawbd-onnyW 
»q €Cd .mobnod ~byo8 bus aevfi0 ee, 


-s9ttemA d310M to eaviow sdf .SAQi sambigd -A.a bas ..4.2  gavoY 
-q 080 Aro¥ wo ,.ont ,edobtnxkfdst tsvod ‘1-t 


-ibliw .stoyoo tsvelo siT 12e1 stoasoat -T.8.H bos ,.4.2 ,gnvoY 
. -g LI «no tgairdesW «- deal .agh 


WeugnsmgiswS tsb wa cegkudouewsinuensifadysy +cd@f .4 ,rsinaas 
ms JividnaTd cad780 nedoatgolooS mf Sisipt pital elngotsll 
-CRG-STar SS .lodoyequetT .S  .akeM 


- _— 
aa 
a. 
- PORL ad? -¢buie 2idid gaiteb boskitsy astoyoo lo ssiatbsd <1 .ghf 
aa ES erga 0 $s93ti OFCL sia bhi 8S (iaqgA no niod aew 35393TI 
| ed -slomts s yd slams? & ,sitaupe © yd baisstbnt at aism A 
7 ; tdi elemins a3 stestbat afodmye biloe 


[ia 
> 
VR SS 


7 ; - 


. a 
he Cae 


100 


Fig. 1. Pedigree of coyotes utilized during this study. The 1969 
litter was born on April 28, and the 1970 litter on April 23. 
A male is indicated by a square, a female by a circle. The 


solid symbols indicate the animals used. 
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Fig. 2. Metal posts utilized as odor and control posts during this 


study. 
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Fig. 3. Automatic release cage utilized during this study. 
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Fig. 4. Location of apparatus in the observation room, and the 
imaginary grid and numeration used to record spatial orienta- 


tion of the study animals. 
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Fig. 5. Wiring diagram of the apparatus used to record behavior. 
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Fig. 6. Evaluation of the technique of scent-masking. The test odor 


used was urine from a female domestic dog (estrus). 
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Fig. 7. Temporal distribution of the time that coyotes K, I, and J 
spent at the odor post (480 exposures) during the "Series 
One Experiments", over the period June 22 to August 20, 1970. 


Any two values not included with the same vertical line are 


significantly different (P<0.05). 
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Fig. 8. Relationship between the week of the experiment and the time 
spent in general activity that coyotes K, I, and J exhibited 
during the "Urine Experiment", over the period June 22 to 


August 20551970). 
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Fig. 9. Relationship between the week of the experiment and the time 
spent in general activity that coyotes K, I, and J exhibited 
during the "Feces Experiment", over the period June 23 to 


August 19, 1970. 
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Relationship between the test odor and the time spent in 


general activity that coyotes K, I, and J exhibited during 


the 'K-I-J Experiment", over the period September 14, 1970 


to February 23, 1971. The odors 
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Relationship between the week of the experiment and the time 
spent in general activity that coyotes K, I, and J exhibited 
during the "K-I-J Experiment", over the period September 14, 


UO7O ReOmrebruarye Za, 61971. 
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Fig. 12. Relationship between the week of the experiment and the time 
spent in general activity that coyotes M, 0, and N exhibited 
during the "M-O-N Experiment", over the period September 15, 
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Fig. 13. Relationship between the week of the experiment and the time 
spent in general activity that coyotes P, Q, and S exhibited 
during the "P-Q-S Experiment", over the period September 16, 
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Fig. 14. Relationship between the test odor and the time spent in 
general activity that coyotes K, I, 0, and S exhibited during 
the ''K-I-O-S Experiment", over the period March 30 ae yal 
1971. The odors used were: | 
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Relationship between the week of the experiment and the time 
spent in general activity that coyotes K, I, 0, and S ex- 
hibited during the 'K-I-O-S Experiment", over the period 
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Fig. 16. Relationship between the test odor and the time spent in 
general activity that coyotes M, P, Q, and N exhibited 
during the 'M-P-Q-N Experiment", over the period March 31 
to June 11, 1971. The odors used were: 
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Relationship between the week of the experiment and the time 
spent in general activity that coyotes M, P, Q, and N ex- 
hibited during the '"M-P-Q-N Experiment", over the period 
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Fig. 18. Relationship between the week of the experiment and the time 
spent in olfactory exploration of the room that coyotes K, 
I, and J exhibited during the ''Urine Experiment", over the 


period June 22 to August 20, 1970. 
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Relationship between the week of the experiment and the time 
spent in olfactory exploration of the room that coyotes K, 
I, and J exhibited during the "Feces Experiment", over the 


period June 23 to August 19, 1970. 
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Fig. 20. Relationship between the week of the experiment and the time 
spent in olfactory exploration of the room that coyotes K, 
I, and J exhibited during the "K-I-J Experiment", over the 


period September 14, 1970 to February 23, 1971. 
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Fig. 21. Relationship between the week of the experiment and the time 
spent in olfactory exploration of the room that coyotes M, 
O, and N exhibited during the ''M-O-N Experiment", over the 


period September 15, 1970 to February 3, 1971. 
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Fig. 22. Relationship between the week of the experiment and the time 
spent in olfactory exploration of the room that coyotes P, 
Q, and S exhibited during the ''P-Q-S Experiment", over the 


period September 16, 1970 to February 25, 1971. 
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Fig. 23. Relationship between the test odor and the time spent in 
olfactory exploration of the room that coyotes K, I, O, and 
S exhibited during the "K-I-O-S Experiment", over the period 
March 30 to July 22, 1971. The odors used were: 


Urine - coyote M (N-JM1-4) 
Feces - “ 

Urine - coyote P (N-JM2-4) 
Feces - Mt 

Urine - coyote Q (N-AF3-4) 
Feces - 4 

Urine - coyote N (N-AF4-4) 
Feces - " 
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Fig. 24. Relationship between the week of the experiment and the time 
spent in olfactory exploration of the room that coyotes K, 
I, 0, and S exhibited during the "K-I-O-S Experiment", over 


the period March 30 to July 22, 1971. 
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Fig. 25. Relationship between the test odor and the time spent in 
olfactory exploration of the room that coyotes M, P, Q, 
and N exhibited during the 'M-P-Q-N Experiment", over the 
period March 31 to June 11, 1971. The odors used were: 
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Fig. 26. Relationship between the week of the experiment and the time 
spent in olfactory exploration of the room that coyotes M, 
P, Q, and N exhibited during the "M-P-Q-N Experiment", over 


the period March 31 to June 11, 1971. 
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Fig. 27. Relationship between the test odor and the total time that 
coyotes K, I, and J spent at the posts during the "Urine 
Experiment", over the period June 22 to August 20, 1970. 
The odors used were urine from: 
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Fig. 28. Relationship between the week of the experiment and the total 
time that coyotes K, I, and J spent at the posts during the 


"Urine Experiment", over the period June 22 to August 20, 


1970. 
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Relationship between the test odor and the week of the 
experiment, in relation to the total time that coyotes 
K, I, and J spent at the odor post during the "Urine 

Experiment", over the period June 22 to August 20, 1971. 
The odors used were urine from: 


Coyote K (G-AM1-3) 

Coyote I (G-AM2-3) 

Coyote J (G-AM3-3) 

Coyote M (N-PM1-3) 
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Coyote N (N-PF3-3) 

Male domestic dog 
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Fig. 30. Relationship between the test odor and the total time that 
coyotes K, I, and J spent at the posts during the ''Feces 
Experiment", over the period June 23 to August 19, 1970. 
The odors used were feces from: 


Coyote K (G-AM1-3) 
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Fig. 31. Relationship between the week of the experiment and the total 
time that coyotes K, I, and J spent at the posts during the 


"Feces Experiment", over the period June 23 to August 19, 1970. 
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Fig. 33. Relationship between the week of the experiment and the total 
time that coyotes K, I, and J spent at the posts during the 


"K-I-J Experiment", over the period September 14, 1970 to 


February 23, 1971. 
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Fig. 34. Relationship between the test odor and the week of the 
experiment, in relation to the total time that coyotes K, 
I, and J spent at the odor post during the "K-I-J Experiment, 
over the period September 14, 1970 to February 23, 1971. 
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Fig. 35. Relationship between the test odor and the total time that 
coyotes M, 0, and N spent at the posts during the ''M-O-N 
Experiment", over the period September 15, 1970 to 


February 3, 1971. The odors used were: 


1. Urine - coyote M (G-JM1-3) 
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Fig. 36. Relationship between the week of the experiment and the total 
time that coyotes M, 0, and N spent at the posts during the 


"M-O-N Experiment", over the period September 15, 1970 to 


Peprmiaryeo. eos. 
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Fig. 37. Relationship between the test odor and the week of the experi- 
ment, in relation to the total time that coyotes M, 0, and 
N spent at the odor post during the "M-O-N Experiment", over 
the period September 15, 1970 to February 3, 1971. The odors 


used were: 


1. Urine - coyote M (G-JM1-3) 
2. Feces - " 

3. Urine - coyote 0 (G-JF2-3) 
4, Feces - " 

5. Urine - coyote N (G-JF3-3) 
6. Feces - '" 

7. Urine - coyote P (N-JM1-3) 
Gap ehecesa—1. o 

9. Urine - coyote Q (N-JF2-3) 
10. Feces - '" 

11. Urine - coyote § (N-JF3-3) 
12. Feces - " 
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Fig. 38. Relationship between the test odor and the total time that 
coyotes P, Q, and S spent at the posts during the "P-Q-S 
Experiment", over the period September 16, 1970 to February 


25, 1971. The odors used were: 


1. Urine - coyote P (G-JM1-3) 
2. Feces - 4 

3. Urine - coyote Q (G-JF2-3) 
4, Feces - " 

5. Urine - coyote § (G-JF3-3) 
6. Feces - We 

7. Urine - coyote M (N-JM1-3) 
8. Feces - 3s 

9. Urine - coyote 0 (N-JF2-3) 
10. Feces - Hs 

ll. Urine - coyote N (N-JF3-3) 
12. Feces - u 
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Fig. 39. Relationship between the week of the experiment and the total 
time that coyotes P, Q, and S spent at the posts during the 


'P-Q-S Experiment", over the period September 16, 1970 to 


February 25, 1971. 
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Fig. 40. Relationship between the test odor and the week of the experi- 
ment, in relation to the total time that coyotes P, Q, and 
S spent at the odor post during the "P-Q-S Experiment", over 
the period September 16, 1970 to February 25, 1971. The odors 


used were: 


1. Urine - coyote P (G-JM1-3) 
2. Feces - # 

3. Urine - coyote Q (G-JF2-3) 
4, Feces - “s 

5. Urine - coyote S$ (G-JF3-3) 
6. Feces - “ 

7. Urine - coyote M (N-JM1-3) 
8. Feces - 4 

9. Urine - coyote 0 (N-JF2-3) 
10. Feces - 5 
ll. Urine - coyote N (N-JF3-3) 
12. Feces - - 
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Fig. 41. Relationship between the test odor and the total time that 
coyotes K, I, 0, and S spent at the posts during the "K-I- 
O-S Experiment'', over the period March 30 to July 22, 1971. 
The odors used were: 


Urine - coyote M (N-JM1-4) 
Feces - " 

Urine - coyote P (N-JM2-4) 
Feces - '" 

Urine - coyote Q (N-AF3-4) 
Feces - " 

Urine - coyote N (N-AF4-4) 
Feces - ' 

No odor 
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Fig. 42. Relationship between the week of the experiment and the 
total time that coyotes K, I, 0, and S spent at the posts 
during the "K-I-O0-S Experiment", over the period March 30 


to July 22, 1971. 
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Fig. 43. Relationship between the test odor and the total time that 
coyotes M, P, Q, and N spent at the posts during the ''M-P-Q- 
N Experiment", over the period March 31 to June 11, 19/1. 


The odors used were: 


Urine 
Feces - 
Urine - coyote I (N-AM2-4) 
Feces - '" 

Urine - coyote O (N-AF3-4) 
Feces - " 

Urine - coyote S (N-AF4-4) 
Feces - " 

No odor 


coyote K (N-AM1-4) 
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Wen (eo! Si veny a 2S kes) [eS] 


Fig. 44. Relationship between the week of the experiment and the total 
time that coyotes M, P, Q, and N spent at the posts during 
the "M-P-Q-N Experiment", over the period March 31 to June 11, 
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Fig. 45. Relationship between the test odor and the time that coyotes 
K, I, and J spent rubbing the odor post during the "Urine 
Experiment", over the period June 22 to August 20, 1970. The 
odors used were urine from: 


Coyote K (G-AM1-3) 
Coyote I (G-AM2-3) 
Coyote J (G-AM3-3) 
Coyote M (N-PM1-3) 
Coyote O (N-PF2-3) 

Coyote N (N-PF3-3) 

Male domestic dog 

Female domestic dog (anestrus) 
Female domestic dog (estrus) 
No odor 
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Fig. 46. Relationship between the week of the experiment and the time 
that coyotes K, I, and J spent rubbing the odor post during 
the "Urine Experiment", over the period June 22 to August 20, 
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Fig. 47. 


Fig. 6. 


Relationship between the test odor and the time that coyotes 


Leanna 


Experiment", over the period June 23 to August 19, 1970. 


odors used were feces from: 
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Relationship between the week of the experiment and the time 
that coyotes K, I, and J spent rubbing the odor post during 


the "Feces Experiment", over the period June 23 to August 19, 
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Fig. 49. Relationship between the test odor and the time that coyotes 
K, I, and J spent rubbing the odor post during the "K-I-J 
Experiment", over the period September 14, 1970 to February 


23, 1971. The odors used were: 


1. Urine - coyote K (G-AM1-3) 

2. Feces - " 

3. Urine - coyote I (G-AM2-3) 

4. Feces - i 

5. Urine - coyote J (G-AM3-3) 

6. Feces - " 

7. Urine - male domestic dog 

8. Feces - " 

9. Urine - female domestic dog (anestrus) 
10. Feces - a 

ll. Urine - female domestic dog (estrus) 
12. Feces - 43 
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Fig. 50. Relationship between the week of the experiment and the time 
that coyotes K, I, and J spent rubbing the odor post during 


the 'K-I-J Experiment", over the period September 14, 1970 


to - February a7 310 7.U, 


To) 
le 
x — =) ie 
wp (ld) a 
es 
© © © 
Pat a ee il ee 
@ ©, © [is 
©) © © 
1 i] i] 
SS A ii f Bs. 
he 
It 
Be) | 
TTI 
it 
TT, 
___ HBG N 


AT | 
O 


(0@) s i) it@) Vv ae) N a (@) 


SO cc OG Ome Nee iicl 
(99S) AWIL NVAW 


ota aie] f . 


erg? 


-COAQLE 


wh 


the experiment and the time, 


7 wind ; Pree evihiog the odor pode daring, ei 


;, eter Coe gute Reptamber 14, 1970 |: | 


RUBBING ODOR POST 
= 7 - 


‘MEAN TIME (#ec)- — 


\ © a | 
\ 6 -f- 
oA 
\ oe. 
‘ 
“ ofm. 3893 iseugod! gidano 
ign : oaf robo ar 


147 


Fig. O16 


Relationship between the test odor and the week of the 


experiment, 
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Relationship between the test odor and the time that coyote 
K rubbed the odor post during the "K-I-O0-S Experiment", over 


the period March 30 to July 22, 1971. The odors used were: 


1. Urine - coyote M (N-JM1-4) 
2. Feces - _ 

3. Urine - coyote P (N-JM2-4) 
4, Feces - “ 

5. Urine - coyote Q (N-AF3-4) 
6. Feces - 

7. Urine - coyote N (N-AF4-4) 
8. Feces - Me 

9. No odor 


Relationship between the week of the experiment and the time 
that coyote K rubbed the odor post during the ''K-I-O-S Experi- 


ment’', over the period March 30 to July 22, 1971. 
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Fig. 54. Relationship between the test odor and elimination by coyote 
K during the "Urine Experiment" over the period June 22 to 
August 20, 1970. The odors used were urine from: 


Coyote K (G-AM1-3) 

Coyote I (G-AM2-3) 

Coyote J (G-AM3-3) 

Coyote M (N-PM1-3) 

Coyote O (N-PF2-3) 

Coyote N (N-PF3-3) 

Male domestic dog 

Female domestic dog (anestrus) 
Female domestic dog (estrus) 
No odor 
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Fig. 55. Relationship between the week of the experiment and elimina- 
tion by coyote K during the "Urine Experiment", over the 


period June 22 to August 20, 1970: 
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Relationship between the test odor and elimination by coyote 
I during the "Urine Experiment", over the period June 22 to 
August 20, 1970. The odors used were urine from: 


Coyote K (G-AM1-3) 

Coyote I (G-AM2-3) 

Coyote J (G-AM3-3) 

Coyote M (N-PM1-3) 

Coyote O (N-PF2-3) 

Coyote N (N-PF3-3) 

Male domestic dog 

Female domestic dog (anestrus) 
Female domestic dog (estrus) 
No odor 
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Relationship between the week of the experiment and elimina- 
tion by coyote I during the 'Urine Experiment", over the 


period June 22 to August 20, 1970. 
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Relationship between the test odor and elimination by coyote 
J during the "Urine Experiment", over the period June 22 to 


August 20, 1970. The odors used were urine from: 


Coyote K (G-AM1-3) 

Coyote I (G-AM2-3) 

Coyote J (G-AM3-3) 

Coyote M (N-PM1-3) 

Coyote O (N-PF2-3) 

Coyote N (N-PF3-3) 

Male domestic dog 

Female domestic dog (anestrus) 
Female domestic dog (estrus) 
No odor 
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Relationship between the week of the experiment and elimina- 
tion by coyote J during the "Urine Experiment", over the 


period June 22 to August 20, 1970. 
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Fig. 60. Relationship between the test odor and elimination by coyote 
K during the "Feces Experiment", over the period June 23 to 
August 19, 1970. The odors used were feces from: 


Coyote K (G-AM1-3) 

Coyote I (G-AM2-3) 

Coyote J (G-AM3-3) 

Coyote M (N-PM1-3) 

Coyote O (N-PF2-3) 

Coyote N (N-PF3-3) 

Male domestic dog 

Female domestic dog (anestrus) 
Female domestic dog (estrus) 
No odor 
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Fig. 61. Relationship between the week of the experiment and elimina- 
tion by coyote K during the "Feces Experiment'', over the 


period june 235 to sAugus te 95970; 
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Fig. 62. Relationship between the test odor and elimination by coyote 
I during the "Feces Experiment", over the period June 23 to 
August 19, 1970. The odors used were feces from: 


Coyote K (G-AM1-3) 

Coyote I (G-AM2-3) 

Coyote J (G-AM3-3) 

Coyote M (N-PM1-3) 

Coyote O (N-PF2-3) 

Coyote N (N-PF3-3) 

Male domestic dog 

Female domestic dog (anestrus) 
Female domestic dog (estrus) 
No odor 


OwomOantanFfwondke 


pho 


Fig. 63. Relationship between the week of the experiment and elimina- 
tion by coyote I during the "Feces Experiment", over the 


period June 23) tovAucust, 19,1970, 
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Relationship between the test odor and elimination by coyote 
J during the "Feces Experiment", over the period June 23 to 
August 19, 1970. The odors used were feces from: 


Coyote K (G-AM1-3) 

Coyote I (G-AM2-3) 

Coyote J (G-AM3-3) 

Coyote M (N-PM1-3) 

Coyote O (N-PF2-3) 

Coyote N (N-PF3-3) 

Male domestic dog 

Female domestic dog (anestrus) 
Female domestic dog (estrus) 
No odor 
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Relationship between the week of the experiment and elimina- 
tion by coyote J during the ''Feces Experiment", over the 


period June 25 co ,August 19.1970. 
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Fig. 66. Relationship between the test odor and elimination by coyote 
K during the 'K-I-J Experiment", over the period September 


14, 1970 to February 23, 1971. The odors tised were: 


1. Urine - coyote K (G-—AM1-3) 

2. Feces - " 

3. Urine - coyote I (G-AM2-3) 

4. Feces - " 

5. Urine - coyote J (G-AM3-3) 

6. Feces - " 

7. Urine ~- male domestic dog 

8. Feces - " 

9. Urine - female domestic dog (anestrus) 
10. Feces - " 

11. Urine - female domestic dog (estrus) 
12. Feces - '" 
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Fig. 67. Relationship between the week of the experiment and elimina- 
tion by coyote K during the "K-I-J Experiment", over the 


period September 14, 1970 to February 23, 1971. 
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Relationship 


I during the 


between the test odor and elimination by coyote 


"K-I-J Experiment", over the period September 


14, 1970 to February 23451972. “the odors used were: 


1. Urine - 
2. Feces - 
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between the week of the experiment and elimina- 
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Relationship between the test odor and elimination by coyote 


J during the "K-I-J Experiment", over the period September 


14, 1970 to February 23, 1971. The odors used were: 


lke  Whealgys 
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Relationship between the week of the experiment and elimina- 


tion by coyote J during the "K-I-J Experiment", over the 


period September 14, 1970 to February 23, 1971. 
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Relationship between the test odor and elimination by coyote 


K during the ''K-I-O0-S Experiment", over the period March 30 


tov wives 22% 


Urine - 
Feces - 
Urine - 
Feces - 
Urine - 
Feces - 
Urine - 
Feces - 
No odor 
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Relationship between the week of the experiment and elimina- 


tion by coyote K during the "K-I-0-S Experiment", over the 
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The odors used were: 
M (N-JM1-4) 
P (N-JM2-4) 
Q (N-AF3-4) 


N (N-AF4-4) 
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Relationship between the test odor and elimination by coyote 
I during the ''K-I-O-S Experiment", over the period March 30 
to July 22, 1971. The odors used were: 


Urine - coyote M (N-JM1-4) 
Feces - i 

Urine - coyote P (N-JM2-4) 
Feces - - 

Urine - coyote Q (N-AF3-4) 
Feces — " 

Urine - coyote N (N-AF4-4) 
Feces - "' 

No odor 
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Relationship between the week of the experiment and elimina- 
tion by coyote I during the "K-I-0-S Experiment", over the 
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Fig. 76. Relationship between the test odor and the week of the experi- 
ment, in relation’ to the total time that, coyotes M, 0; N> PB, 
Q, and S spent at the odor post during the "M-O-N and P-Q-S 
Experiments" Conran over the period September 15, 1970 


to February 3, 1971. The odors used were: 


1. Urine - coyote M (JM1-3) 
2. Feces — 7) “ 
3. Urine - coyote 0 (JF2-3) 
4. Feces - a 
5. Urine - coyote N (JF3-3) 
6. Feces - . 
7 = Urine = coyote, P GIMl-3) 
8. Feces - * 
9. Urine - coyote Q (JF2-3) 


10. Feces - iN 


11. Urine - coyote S (JF3-3) 
12. Feces - 
135 No oder 
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Mean frequency of urinations per experiment exhibited by 
coyotes K, I, and J (adult males), over the period June. 
22, 1970 to July 22, 1971. The mean values were calculated 
from the total number of urinations that coyotes K, I, and 


J displayed during all of the tests that used them. 
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Fig. 


78. 


A comparison of the total time spent at the test odors between 
the "M-O-N and P-Q-S Experiments". Set A compares the re- 
sponses on a group odor versus non-group odor basis. Set B 
compares the responses on an animal-odor basis. The probabil- 
ity values of a relationship within each set were computed 
using Kendall's coefficient of rank correlation. The "“block- 
ed'' numbers represent ties. Lines from ties values are drawn 


in such a way that they do not intersect. 


Set A Set B 
1. Urine - dominant male 1. Urine - coyote M 
2. Feces - : oy 2. Feces - " 
Z 3. Urine - beta female 3. Urine - coyote 0 
cS 4. Feces - : 4, Feces - " 
5. Urine - subordinate female 5. Urine - coyote N 
6. Feces - y 6. Feces - " 
se 7. Urine - dominate male 7. Urine - coyote P 
: 8. Feces - Z 8. Feces - " 
4 9. Urine - beta female 9. Urine - coyote Q 
t 10. Feces - it 10. Feces - " 
8 ll. Urine - subordinate female ll. Urine - coyote § 
“| 12. Feces - " 12. Feces - " 


13. No odor 13. -No odor 
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